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ABSTRACT

The purposes of this research were (1) to develop instructional activities to enhance
statistical reasoning abilities through problem-solving among Matthayomsuksa III students in an
Enrichment Science Classroom with an efficiency according to a criterion of 60/60, (2) to study
the effects on the statistical reasoning of students; and (3) to study the effects on student
performances in terms of statistical reasoning.

The results of this study were as follows: (1) the efficiency of the developed
instructional activities enhancing statistical reasoning abilities among Matthayomsuksa III
students in the Enrichment Science Classroom was higher than a criterion of 60/60, (2) Based
on their scores on the test and the tasks, it was found that the number of students who scored
higher than sixty percent was more than sixty percent of the total number of students at a
.05 level of significance, and (3) when students have gained their experience in statistical
reasoning abilities through problem-solving. They had higher ability to express problem-related
information, describing various methods of data collection, and showing possible data
presentation patterns by creating tables, bar charts, or line graphs. Students also have improved
their ability to write a description, showing data analysis to find the answers with clear
comparisons, identifying trends from data or predictions that relied on statistical data with
consistency. Besides, they have gained ability to write a summary of the answers to the problems
in more accurate manner.

Keywords: Mathematics Instructional Activities, Statistical Reasoning, Mathematical Problem-
Solving Approach
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∫∑π”
°“√§‘¥‡ªìπ ‘Ëß ”§—≠‡π◊ËÕß®“°°“√§‘¥‡ªìπ ‘Ëß∑’Ë®–™à«¬Ωñ°Ωπ„Àâπ—°‡√’¬π¡’§«“¡ “¡“√∂„π°“√ —ß‡°μ

°“√®”·π° °“√§”π«≥ °“√®—¥°√–∑”¢âÕ¡Ÿ≈ °“√ √ÿª ·≈–°“√ ◊ËÕ§«“¡À¡“¬ ´÷Ëß≈—°…≥–°“√§‘¥∑’Ë¡’§«“¡
 ”§—≠ ¡§«√∑’Ë®–π”‰ª„™â„π°“√æ—≤π“‡¥Á°·≈–‡¬“«™π¢Õß™“μ‘ª√–°“√Àπ÷Ëß§◊Õ °“√§‘¥‡™‘ß‡Àμÿº≈ ‡ªìπ
°“√§‘¥∑’ËμâÕßÕ“»—¬À≈—°°“√À√◊Õ¢âÕ‡∑Á®®√‘ß∑’Ë∂Ÿ°μâÕß¡“ π—∫ πÿπÕ¬à“ß‡æ’¬ßæÕ ‡ªìπ°“√§‘¥∑’Ë¡’‚Õ°“ º‘¥
æ≈“¥πâÕ¬·≈–∂◊Õ«à“‡ªìπ∑—°…–Õ¬à“ßÀπ÷Ëß∑’Ëæ—≤π“„Àâ¡’§ÿ≥¿“æ Ÿß¢÷Èπ‰¥â ´÷Ëß§«“¡ “¡“√∂„π°“√§‘¥‡™‘ß‡Àμÿº≈
‡ªìπ§«“¡ “¡“√∂∑’Ë ”§—≠∑’Ë ÿ¥¢ÕßºŸâ‡√’¬π„π∑ÿ°√–¥—∫™—Èπ ºŸâ∑’Ë¡’∑—°…–°“√§‘¥‡™‘ß‡Àμÿº≈¬àÕ¡¡’§«“¡§‘¥∑’Ë¡’
§ÿ≥¿“æ Ÿß®–·°â‰¢ªí≠À“‰¥âÕ¬à“ß√“∫√◊Ëπ  √â“ß √√§å ‘Ëß∑’Ë‡ªìπª√–‚¬™πå·≈– “¡“√∂Õ¬Ÿà√à«¡°—∫ºŸâÕ◊Ëπ„π —ß§¡
‰¥âÕ¬à“ß¡’§«“¡ ÿ¢ [1] ¥—ßπ—Èπ °“√æ—≤π“π—°‡√’¬π„Àâ¡’°“√§‘¥Õ¬à“ß¡’‡Àμÿ¡’º≈®÷ß‡ªìπÕß§åª√–°Õ∫∑’Ë ”§—≠
·≈–®”‡ªìπ„π°“√®—¥°“√‡√’¬π√Ÿâ∑ÿ°Ê  “¢“√«¡∂÷ß„π “¢“ ∂‘μ‘¥â«¬

„π°“√®—¥°“√‡√’¬π°“√ Õπ ∂‘μ‘∑’Ëºà“π¡“ §√Ÿ à«π„À≠à¡ÿàß‡πâπ∑’Ë‡π◊ÈÕÀ“ Õ’°∑—Èß¡’§√Ÿ®”π«π‰¡àπâÕ¬
∑’Ë‰¡à¡’§«“¡√Ÿâ§«“¡‡¢â“„®„π·π«§‘¥‡°’Ë¬«°—∫∑—°…–·≈–°√–∫«π°“√∑“ß§≥‘μ»“ μ√å °“√®—¥°“√‡√’¬π°“√ Õπ
·≈–°“√ª√–‡¡‘π®“° ¿“æªí≠À“¥—ß°≈à“« –∑âÕπ„Àâ‡ÀÁπ‰¥â®“°º≈°“√ª√–‡¡‘π ‚¥¬Õß§å°“√‡æ◊ËÕ§«“¡√à«¡
¡◊Õ·≈–æ—≤π“‡»√…∞°‘® (Organization for Economic Co-operation and Develop: OECD) ‰¥â„Àâ
§«“¡ ”§—≠°—∫‡π◊ÈÕÀ“ ∂‘μ‘ ‡π◊ËÕß®“°‡ªìπ‡π◊ÈÕÀ“«‘™“·Ààß°“√æ¬“°√≥å §“¥°“√≥å ∂“π°“√≥å π”§«“¡√Ÿâ·≈–
ª√– ∫°“√≥å‰ª„™â·°âªí≠À“„π™’«‘μ®√‘ß ·≈–‡¡◊ËÕ«‘‡§√“–Àåº≈°“√ª√–‡¡‘π æ∫«à“ π—°‡√’¬π‰∑¬¡’°√–∫«π°“√
∑“ß§≥‘μ»“ μ√å¥â“π°“√§‘¥ ∂“π°“√≥å¢Õßªí≠À“„π‡™‘ß§≥‘μ»“ μ√å∑’ËÕàÕπ πÕ°®“°π’È π—°‡√’¬π¡’¢âÕ
∫°æ√àÕß∑“ß ∂‘μ‘„πÀ≈“¬Ê ¥â“π ‡™àπ π—°‡√’¬π‰¡à‡¢â“„®À≈—°°“√À“§à“°≈“ß¢Õß¢âÕ¡Ÿ≈ ¢Õ∫‡¢μÀ√◊Õ¢âÕ®”°—¥
¢Õß§à“°≈“ß¢Õß¢âÕ¡Ÿ≈·μà≈–™π‘¥ ·≈–π—°‡√’¬π‡°‘¥§«“¡§≈“¥‡§≈◊ËÕπ„π°“√„™â ∂‘μ‘ ‡π◊ËÕß®“°π—°‡√’¬π¢“¥
æ—≤π“°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘

°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ (Statistical Reasoning) ‡ªìπ°“√· ¥ß‡Àμÿº≈¢Õß·μà≈–∫ÿ§§≈‡°’Ë¬«
°—∫§«“¡§‘¥∑“ß ∂‘μ‘·≈–°“√μ—¥ ‘π‡°’Ë¬«°—∫§«“¡ ¡‡Àμÿ ¡º≈¢Õß¢âÕ¡Ÿ≈∑“ß ∂‘μ‘ ´÷Ëß√«¡∂÷ß°“√ √â“ß
¢âÕ§«“¡§“¥°“√≥å„ÀâÕ¬Ÿà∫πæ◊Èπ∞“π¢Õß¢âÕ¡Ÿ≈ °“√π”‡ πÕ¢âÕ¡Ÿ≈À√◊Õ°“√À“¢âÕ √ÿª ‚¥¬ à«π¡“°°“√„Àâ
‡Àμÿº≈‡™‘ß ∂‘μ‘‡ªìπ°“√√«¡‡Õ“§«“¡§‘¥‡°’Ë¬«°—∫¢âÕ¡Ÿ≈·≈–‚Õ°“  ÷́Ëßπ”‰ª Ÿà°“√π”‰ª„™âÕâ“ßÕ‘ß ·≈–°“√≈ß
§«“¡‡ÀÁπ‡æ◊ËÕÀ“¢âÕ √ÿª [2] ´÷Ëß®—¥‡ªìπ à«πÀπ÷Ëß¢Õß°“√„Àâ‡Àμÿº≈∑“ß§≥‘μ»“ μ√å Õ—π‡ªìπ°√–∫«π°“√Àπ÷Ëß
„π∑—°…–·≈–°√–∫«π°“√∑“ß§≥‘μ»“ μ√å∑’Ëπ—°‡√’¬π§«√®–‡√’¬π√Ÿâ Ωñ°Ωπ ·≈–æ—≤π“„Àâ‡°‘¥∑—°…–¢÷Èπ„π
μ—«°√–∫«π°“√¥—ß°≈à“«≈â«π‡°‘¥®“°°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘∑—Èß ‘Èπ ‚¥¬°“√®—¥°“√‡√’¬π°“√ Õπ§«√„™â°‘®°√√¡∑’Ë
‡™◊ËÕ¡‚¬ß “√– ∂‘μ‘·≈–§«“¡πà“®–‡ªìπ°—∫ ∂“π°“√≥åªí≠À“„π™’«‘μª√–®”«—π  Õ¥§≈âÕß°—∫√‘°‡π’¬ ·≈–
Õ‘·§∑‡∑Õ√’π“ [3] ∑’Ë‰¥â«‘‡§√“–Àå·π«§‘¥‡°’Ë¬«°—∫°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘‚¥¬„™â ∂“π°“√≥åæ◊Èπ∞“π∑’Ë§”π÷ß∂÷ß
 ∂“π°“√≥åªí≠À“„π™’«‘μ®√‘ß ∑’Ë™à«¬„Àâπ—°‡√’¬π‰¥â√—∫¢âÕ¡Ÿ≈∑’Ë®”‡ªìπμàÕ ∂“π°“√≥å„Àâ¡’ª√– ‘∑∏‘¿“æ ”À√—∫
°“√ Õπ ∂‘μ‘ ‚¥¬°√Õ∫·π«§‘¥„π°“√»÷°…“§√—Èßπ’È‰¥â· ¥ß∂÷ßº≈¢Õß°“√æ‘®“√≥“°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘«à“
‡ªìπ ‘Ëß∑’Ë®”‡ªìπ„π°“√ Õπ ∂‘μ‘·≈–¡’§«“¡‡ªìπ‰ª‰¥â∑’Ë®– √â“ß‡ß◊ËÕπ‰¢∑’Ë‡Õ◊ÈÕÕ”π«¬„π°“√‡ √‘¡ √â“ß§«“¡
 “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ ´÷Ëß·π«∑“ß°“√®—¥°“√‡√’¬π°“√ Õπ¥—ß°≈à“« ∑”„Àâ∫√√¥“π—°«‘®—¬∑“ß¥â“π
§≥‘μ»“ μ√»÷°…“À≈“¬∑à“π‰¥âæ¬“¬“¡∑’Ë √â“ß·≈–æ—≤π“°√Õ∫·π«§‘¥‡æ◊ËÕ„™â„π°“√∑”§«“¡‡¢â“„®≈—°…≥–
°“√§‘¥·≈–°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢ÕßºŸâ‡√’¬π ¥—ß°√Õ∫·π«§‘¥°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õß‚®π å·≈–§≥–
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[4] ∑’Ë»÷°…“°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢ÕßºŸâ‡√’¬π Õ’°∑—Èß°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘®–∑”„ÀâºŸâ‡√’¬π‡¢â“„®‡π◊ÈÕÀ“
 ∂‘μ‘ «‘∏’°“√‡≈◊Õ°„™â ∂‘μ‘·≈–°“√„™â¢âÕ¡Ÿ≈∑“ß ∂‘μ‘‰¥âÕ¬à“ß ¡‡Àμÿ ¡º≈ [5] ÷́Ëß·π«∑“ß„π°“√®—¥
°√–∫«π°“√®—¥°“√‡√’¬π√Ÿâ∑’Ë‡ √‘¡ √â“ß°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ §◊Õ °“√®—¥°‘®°√√¡°“√‡√’¬π√Ÿâºà“π°“√·°âªí≠À“
(Problem Solving Approach) ´÷ËßºŸâ«‘®—¬‰¥â¥—¥·ª≈ß¡“®“°°√–∫«π°“√·°âªí≠À“μ“¡·π«§‘¥‚æ≈¬“
(Polya) ·≈–°√–∫«π°“√·°âªí≠À“∑’Ë‡ªìπæ≈«—μμ“¡·π«§‘¥¢Õß«‘≈ —π·≈–§≥– ‡ªìπ°“√‡√’¬π°“√ Õπ
‡π◊ÈÕÀ“§≥‘μ»“ μ√åºà“π ∂“π°“√≥å·°âªí≠À“∑’Ë‰¡à§ÿâπ‡§¬ (Non-Routine Problems) ·≈–°“√·°âªí≠À“
®“° ∂“π°“√≥å„π™’«‘μ®√‘ß (Real-World Situation) ∑’Ë‡À¡“– ¡°—∫«—¬·≈–æ—≤π“°“√¢Õßπ—°‡√’¬π
„Àâπ—°‡√’¬π‰¥â¡’ª√– ∫°“√≥å„π°“√·°âªí≠À“¥â«¬μπ‡Õß ´÷Ëß§«“¡ “¡“√∂π—Èπæ‘®“√≥“®“°Õß§åª√–°Õ∫∑’Ë
‡°’Ë¬«¢âÕß√«¡∂÷ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¥â«¬ ‚¥¬„π¢—ÈπμÕπ°“√≈ß¡◊Õ¢Õß°“√ªØ‘∫—μ‘μ“¡·ºπ∑’Ë
«“ß‰«â„π°“√·°âªí≠À“μ“¡·π«§‘¥¢Õß‚æ≈¬“ π—°‡√’¬π®–μâÕß‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ · ¥ß«‘∏’°“√π”‡ πÕ¢âÕ¡Ÿ≈
«‘‡§√“–Àå¢âÕ¡Ÿ≈„π°“√§âπÀ“§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“∑“ß ∂‘μ‘ ‚¥¬„™â°“√‡ª√’¬∫‡∑’¬∫ √–∫ÿ·π«‚πâ¡
®“°¢âÕ¡Ÿ≈ §“¥°“√≥åÀ√◊Õ§âπÀ“§”μÕ∫/¢âÕ§«“¡§“¥°“√≥å ‚¥¬„™â¢âÕ¡Ÿ≈∑“ß ∂‘μ‘·≈– √ÿª§”μÕ∫¢Õß
 ∂“π°“√≥åªí≠À“ √à«¡°—∫°“√„™â°‘®°√√¡°“√‡√’¬π√Ÿâ·∫∫√à«¡¡◊Õ (Cooperative Learning) ‡æ◊ËÕ‡ªî¥‚Õ°“ 
„Àâπ—°‡√’¬π¡’ à«π√à«¡„π°“√· ¥ß‡Àμÿº≈ Õ∏‘∫“¬·π«§‘¥·≈–π”‡ πÕ·π«§‘¥¢Õßμπ‡Õß ‡æ◊ËÕ„Àâπ—°‡√’¬π
√Ÿâ®—°„™â‡Àμÿº≈ √—∫øíß·π«§‘¥¢ÕßºŸâÕ◊Ëπ ¬Õ¡√—∫‡Àμÿº≈∑’Ë ¡‡Àμÿ ¡º≈‡À¡“– ¡°—∫ ∂“π°“√≥å ‡æ◊ËÕ°“√Õ¬Ÿà
„π —ß§¡Õ¬à“ß‡ªìπ ÿ¢ ´÷Ëß‡ªìπ®ÿ¥‡√‘Ë¡μâπ∑’Ë®–∑”„Àâπ—°‡√’¬π “¡“√∂„™â™’«‘μ√à«¡°—∫ºŸâÕ◊Ëπ‰¥âÕ¬à“ß¡’§«“¡ ÿ¢
Õ—π‡ªìπ‡®μπ“°“√®—¥°“√‡√’¬π√Ÿâ°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘

¥â«¬‡Àμÿº≈¢â“ßμâπ ºŸâ«‘®—¬®÷ß π„®æ—≤π“°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π
°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“¢Õßπ—°‡√’¬πÀâÕß‡√’¬πæ‘‡»…«‘∑¬“»“ μ√å™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3

§«“¡¡ÿàßÀ¡“¬¢Õß°“√«‘®—¬
1. ‡æ◊ËÕæ—≤π“°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘

 ”À√—∫ÀâÕß‡√’¬πæ‘‡»…«‘∑¬“»“ μ√å™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 „Àâ¡’ª√– ‘∑∏‘¿“æμ“¡‡°≥±å 60/60
2. ‡æ◊ËÕ»÷°…“§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ‡¡◊ËÕ

‡√’¬π¥â«¬°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“
¢Õßπ—°‡√’¬πÀâÕß‡√’¬πæ‘‡»…«‘∑¬“»“ μ√å™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3

3. ‡æ◊ËÕ»÷°…“æƒμ‘°√√¡„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ∑’Ë‡√’¬π¥â«¬
°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“¢Õßπ—°‡√’¬π
ÀâÕß‡√’¬πæ‘‡»…«‘∑¬“»“ μ√å™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3
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 ¡¡μ‘∞“π°“√«‘®—¬
1. °‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°â

ªí≠À“¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ∑’Ëæ—≤π“¢÷Èπ¡’ª√– ‘∑∏‘¿“æ‡ªìπ‰ªμ“¡‡°≥±å 60/60
2. π—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ∑’Ë‡√’¬π¥â«¬°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡

 “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“ ¡’§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ Ÿß°«à“√âÕ¬≈– 60
¢Õß§–·ππ‡μÁ¡ ¡’®”π«π¡“°°«à“√âÕ¬≈– 60 ¢Õß®”π«ππ—°‡√’¬π∑—ÈßÀ¡¥

¢Õ∫‡¢μ¢Õß°“√«‘®—¬
 ”À√—∫°“√æ—≤π“°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß

 ∂‘μ‘ºà“π°“√·°âªí≠À“·≈–À“§ÿ≥¿“æ‡§√◊ËÕß¡◊Õ °≈ÿà¡π”√àÕß∑’Ë„™â‡ªìππ—°‡√’¬πÀâÕß‡√’¬πæ‘‡»…«‘∑¬“»“ μ√å
™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ∑’Ëºà“π°“√‡√’¬π‡π◊ÈÕÀ“‡√◊ËÕß  ∂‘μ‘ μ“¡À≈—° Ÿμ√·°π°≈“ß°“√»÷°…“¢—Èπæ◊Èπ∞“π
æÿ∑∏»—°√“™ 2551 °≈ÿà¡ “√–°“√‡√’¬π√Ÿâ§≥‘μ»“ μ√å „π™à«ß·√°¢Õß¿“§‡√’¬π∑’Ë 2 ªï°“√»÷°…“ 2561 ¢Õß
‚√ß‡√’¬π “∏‘μ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ª√– “π¡‘μ√ (ΩÉ“¬¡—∏¬¡) ®”π«π 21 §π ·≈–æ‘®“√≥“®“°
§–·ππ¥‘∫¢Õßπ—°‡√’¬π„π√“¬«‘™“§≥‘μ»“ μ√åæ◊Èπ∞“π ¿“§‡√’¬π∑’Ë 1 ªï°“√»÷°…“ 2561 ·≈â«·∫àß‡ªìπ 3 °≈ÿà¡
§◊Õ °≈ÿà¡∑’ËÕ¬Ÿà„π√–¥—∫ Ÿß ª“π°≈“ß ·≈–μË” ‚¥¬„™âπ—°‡√’¬π„π°“√∑¥≈ÕßÀ“ª√– ‘∑∏‘¿“æ 3 §√—Èß ‰¥â·°à
°“√À“ª√– ‘∑∏‘¿“æ‡ªìπ√“¬∫ÿ§§≈ °“√À“ª√– ‘∑∏‘¿“æ‡ªìπ°≈ÿà¡¬àÕ¬ ·≈–°“√À“ª√– ‘∑∏‘¿“æ¿“§ π“¡

 ”À√—∫°“√»÷°…“§«“¡ “¡“√∂·≈–æƒμ‘°√√¡„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π™—Èπ
¡—∏¬¡»÷°…“ªï∑’Ë 3 ∑’Ë‡√’¬π¥â«¬°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß
 ∂‘μ‘ºà“π°“√·°âªí≠À“ °≈ÿà¡‡ªÑ“À¡“¬∑’Ë„™â‡ªìππ—°‡√’¬πÀâÕß‡√’¬πæ‘‡»…«‘∑¬“»“ μ√å™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ∑’Ë
ºà“π°“√‡√’¬π‡π◊ÈÕÀ“‡√◊ËÕß  ∂‘μ‘ μ“¡À≈—° Ÿμ√·°π°≈“ß°“√»÷°…“¢—Èπæ◊Èπ∞“π æÿ∑∏»—°√“™ 2551 °≈ÿà¡ “√–
°“√‡√’¬π√Ÿâ§≥‘μ»“ μ√å ™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 „π™à«ßÀ≈—ß¢Õß¿“§‡√’¬π∑’Ë 2 ªï°“√»÷°…“ 2561 ¢Õß
‚√ß‡√’¬π “∏‘μ·Ààß¡À“«‘∑¬“≈—¬√“¡§”·Àß ®”π«π 1 ÀâÕß‡√’¬π ´÷Ëß¡’π—°‡√’¬π®”π«π 20 §π π—°‡√’¬π∑’Ë
‡ªìπ°≈ÿà¡‡ªÑ“À¡“¬‡À≈à“π’È‰¥â¡“®“°°“√‡≈◊Õ°·∫∫‡®“–®ß ºŸâ«‘®—¬·∫àßπ—°‡√’¬π‡ªìπ 3 °≈ÿà¡ ‚¥¬π”§–·ππ¥‘∫
¢Õßπ—°‡√’¬π„π«‘™“§≥‘μ»“ μ√åæ◊Èπ∞“π ¿“§‡√’¬π∑’Ë 1 ªï°“√»÷°…“ 2561 ¡“‡√’¬ß≈”¥—∫®“°¡“°‰ªÀ“πâÕ¬
·≈â«‡≈◊Õ°π—°‡√’¬π∑’ËÕ¬Ÿà„π°≈ÿà¡§–·ππ Ÿß ®”π«π 1 §π π—°‡√’¬π∑’ËÕ¬Ÿà„π°≈ÿà¡§–·ππª“π°≈“ß ®”π«π 2 §π
·≈–π—°‡√’¬π∑’ËÕ¬Ÿà„π°≈ÿà¡§–·ππμË” ®”π«π 1 §π ‚¥¬π—°‡√’¬π∑’Ë‡≈◊Õ°‡ªìππ—°‡√’¬π∑’Ë°≈â“· ¥ßÕÕ°  “¡“√∂
 ◊ËÕ “√·≈–π”‡ πÕ·π«§‘¥¢Õßμπ‡Õß‰¥â¥’ ‡æ◊ËÕ‡ªìππ—°‡√’¬π‡ªÑ“À¡“¬ „π°“√»÷°…“‡™‘ß≈÷°‡°’Ë¬«°—∫æƒμ‘°√√¡
∑’Ë· ¥ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈∑“ß ∂‘μ‘¢Õßπ—°‡√’¬π

√–¬–‡«≈“∑’Ë„™â„π°“√«‘®—¬
‡«≈“∑’Ë„™â„π°“√«‘®—¬ „π™à«ß°“√æ—≤π“°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π

°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“·≈–À“ª√– ‘∑∏‘¿“æ¢Õß‡§√◊ËÕß¡◊Õ ¥”‡π‘π°“√„π™à«ß·√°¢Õß¿“§
‡√’¬π∑’Ë 2 ªï°“√»÷°…“ 2561 ‚¥¬‡ªìπ‡«≈“πÕ°‡Àπ◊Õ®“°‡«≈“‡√’¬πª°μ‘·≈–„π™à«ß°“√»÷°…“§«“¡ “¡“√∂
·≈–æƒμ‘°√√¡„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ∑’Ë‡√’¬π¥â«¬°‘®°√√¡°“√‡√’¬π
°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“ ¥”‡π‘π°“√„π™à«ßÀ≈—ß¢Õß
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¿“§‡√’¬π∑’Ë 2 ªï°“√»÷°…“ 2561 „™â‡«≈“„π°“√«‘®—¬ 14 §“∫‡√’¬π §“∫‡√’¬π≈– 90 π“∑’ ‚¥¬‡ªìπ‡«≈“
πÕ°‡Àπ◊Õ®“°‡«≈“‡√’¬πª°μ‘ ´÷Ëß·∫àß‡ªìπ‡«≈“ ”À√—∫®—¥°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡
 “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“ ®”π«π 12 §“∫‡√’¬π ·≈–‡«≈“ ”À√—∫°“√∑¥ Õ∫
§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ ®”π«π 2 §“∫‡√’¬π

‡π◊ÈÕÀ“∑’Ë„™â„π°“√«‘®—¬
‡π◊ÈÕÀ“∑’Ë„™â„π°“√«‘®—¬§√—Èßπ’È ‡ªìπ ∂“π°“√≥åªí≠À“∑“ß§≥‘μ»“ μ√å„π “√–°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

·≈–§«“¡πà“®–‡ªìπ ‰¡à‡°‘π√–¥—∫™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ‰¥â·°à °“√«—¥·π«‚πâ¡‡¢â“ Ÿà à«π°≈“ß °“√π”‡ πÕ¢âÕ¡Ÿ≈
·≈–°“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈μ—Èß·μà 2 ™ÿ¥¢÷Èπ‰ª μ“¡À≈—° Ÿμ√·°π°≈“ß°“√»÷°…“¢—Èπæ◊Èπ∞“π æÿ∑∏»—°√“™
2551 °≈ÿà¡ “√–°“√‡√’¬π√Ÿâ§≥‘μ»“ μ√å ÷́Ëßπ—°‡√’¬π®–μâÕß‡≈◊Õ°„™â‡π◊ÈÕÀ“¥—ß°≈à“«¡“™à«¬„π°“√·°âªí≠À“
 ∂“π°“√≥å∑’Ë°”Àπ¥„π·μà≈–°‘®°√√¡

μ—«·ª√∑’Ë»÷°…“
1. μ—«®—¥°√–∑” §◊Õ °“√®—¥°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ

‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“ ”À√—∫π—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3
2. μ—«·ª√μ“¡ ‰¥â·°à

2.1 §«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘
2.2 æƒμ‘°√√¡∑’Ë· ¥ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘

π‘¬“¡»—æ∑å‡©æ“–
1. °“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ (Statistical Reasoning) À¡“¬∂÷ß °√–∫«π°“√§‘¥∑“ß

§≥‘μ»“ μ√å∑’ËμâÕßÕ“»—¬°“√§‘¥«‘‡§√“–Àå/°“√§‘¥√‘‡√‘Ë¡ √â“ß √√§å „π°“√√«∫√«¡¢âÕ‡∑Á®®√‘ß/·π«§‘¥/
 ∂“π°“√≥å∑“ß ∂‘μ‘ · ¥ß§«“¡ —¡æ—π∏åÀ√◊Õ·π«‚πâ¡¢Õß¢âÕ¡Ÿ≈ ‡æ◊ËÕ∑”„Àâ‡°‘¥¢âÕ‡∑Á®®√‘ß ¢âÕ √ÿª
À√◊Õ¢âÕ§«“¡§“¥°“√≥å¥â«¬·π«§‘¥∑“ß ∂‘μ‘·≈–¢âÕ¡Ÿ≈∑“ß ∂‘μ‘∑’Ë ¡‡Àμÿ ¡º≈

2. §«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ À¡“¬∂÷ß §«“¡ “¡“√∂¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡
»÷°…“ªï∑’Ë 3 „π¥â“πμàÕ‰ªπ’È

2.1 ¥â“π°“√∑”§«“¡‡¢â“„®ªí≠À“ ‚¥¬æ‘®“√≥“§«“¡ “¡“√∂¢Õßπ—°‡√’¬π„π°“√· ¥ß
°“√«‘‡§√“–Àå·≈–√–∫ÿ à«π ”§—≠¢Õß ∂“π°“√≥åªí≠À“ μ≈Õ¥®πÕ∏‘∫“¬·π«§‘¥∑’Ë‡°’Ë¬«¢âÕß°—∫ ∂“π°“√≥å
ªí≠À“

2.2 ¥â“π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ‚¥¬æ‘®“√≥“§«“¡ “¡“√∂¢Õßπ—°‡√’¬π„π°“√√«∫√«¡¢âÕ¡Ÿ≈
·À≈àß¢âÕ¡Ÿ≈ ·≈–‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â

2.3 ¥â“π°“√π”‡ πÕ¢âÕ¡Ÿ≈ ‚¥¬æ‘®“√≥“§«“¡ “¡“√∂¢Õßπ—°‡√’¬π„π°“√· ¥ß√Ÿª·∫∫
°“√π”‡ πÕ¢âÕ¡Ÿ≈ ∑’Ëπ”‰ª Ÿà°“√Õ∏‘∫“¬‡Àμÿº≈„π°“√§âπÀ“§”μÕ∫

2.4 ¥â“π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ‚¥¬æ‘®“√≥“§«“¡ “¡“√∂¢Õßπ—°‡√’¬π„π°“√· ¥ß°“√
‡ª√’¬∫‡∑’¬∫ √–∫ÿ·π«‚πâ¡®“°¢âÕ¡Ÿ≈ §“¥°“√≥åÀ√◊Õ§âπÀ“§”μÕ∫/¢âÕ§«“¡§“¥°“√≥å‚¥¬„™â¢âÕ¡Ÿ≈æ◊Èπ∞“π
∑“ß ∂‘μ‘∑’Ë°”Àπ¥¡“„Àâ· ¥ß°“√Õ∏‘∫“¬‡Àμÿº≈¢Õß§”μÕ∫

2.5 ¥â“π°“√ √ÿª§”μÕ∫ ‚¥¬æ‘®“√≥“§«“¡ “¡“√∂¢Õßπ—°‡√’¬π„π°“√ √ÿª§”μÕ∫·≈–
Õ∏‘∫“¬‡Àμÿº≈¢Õß ∂“π°“√≥åªí≠À“



«“√ “√«‘∑¬“»“ μ√å ¡»« ªï∑’Ë 36 ©∫—∫∑’Ë 2 ∏—π«“§¡ (2563) 223

3. æƒμ‘°√√¡„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ À¡“¬∂÷ß °“√· ¥ßÕÕ°¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“
ªï∑’Ë 3 „π¥â“πμàÕ‰ªπ’È

3.1 ¥â“π∑”§«“¡‡¢â“„®ªí≠À“ ‚¥¬æ‘®“√≥“°“√· ¥ßÕÕ°¢Õßπ—°‡√’¬π„π°“√· ¥ß°“√
«‘‡§√“–Àå ·≈–√–∫ÿ à«π ”§—≠¢Õß ∂“π°“√≥åªí≠À“ μ≈Õ¥®πÕ∏‘∫“¬·π«§‘¥∑’Ë‡°’Ë¬«¢âÕß°—∫ ∂“π°“√≥åªí≠À“

3.2 ¥â“π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ‚¥¬æ‘®“√≥“°“√· ¥ßÕÕ°¢Õßπ—°‡√’¬π„π°“√√«∫√«¡¢âÕ¡Ÿ≈
·À≈àß¢âÕ¡Ÿ≈ ·≈–‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â

3.3 ¥â“π°“√π”‡ πÕ¢âÕ¡Ÿ≈ ‚¥¬æ‘®“√≥“°“√· ¥ßÕÕ°¢Õßπ—°‡√’¬π„π°“√· ¥ß√Ÿª·∫∫
°“√π”‡ πÕ¢âÕ¡Ÿ≈ ∑’Ëπ”‰ª Ÿà°“√Õ∏‘∫“¬‡Àμÿº≈„π°“√§âπÀ“§”μÕ∫

3.4 ¥â“π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ‚¥¬æ‘®“√≥“°“√· ¥ßÕÕ°¢Õßπ—°‡√’¬π„π°“√· ¥ß°“√
‡ª√’¬∫‡∑’¬∫ √–∫ÿ·π«‚πâ¡®“°¢âÕ¡Ÿ≈ §“¥°“√≥å À√◊Õ§âπÀ“§”μÕ∫/¢âÕ§«“¡§“¥°“√≥å ‚¥¬„™â¢âÕ¡Ÿ≈æ◊Èπ∞“π
∑“ß ∂‘μ‘∑’Ë°”Àπ¥¡“„Àâ· ¥ß°“√Õ∏‘∫“¬‡Àμÿº≈¢Õß§”μÕ∫

3.5 ¥â“π°“√ √ÿª§”μÕ∫ ‚¥¬æ‘®“√≥“°“√· ¥ßÕÕ°¢Õßπ—°‡√’¬π„π°“√ √ÿª§”μÕ∫·≈–
Õ∏‘∫“¬‡Àμÿº≈¢Õß ∂“π°“√≥åªí≠À“

4. π—°‡√’¬π∑’Ë¡’§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ À¡“¬∂÷ß π—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“
ªï∑’Ë 3 ∑’Ë¡’§–·ππ®“°°“√∑”„∫°‘®°√√¡√“¬∫ÿ§§≈§√—Èß∑’Ë 1-3 ·≈–®“°°“√∑”·∫∫∑¥ Õ∫«—¥§«“¡ “¡“√∂„π
°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ μ—Èß·μà√âÕ¬≈– 60 ¢Õß§–·ππ‡μÁ¡

°√Õ∫·π«§‘¥°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß

 ∂‘μ‘ºà“π°“√·°âªí≠À“¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3
„π°“√«‘®—¬§√—Èßπ’È ºŸâ«‘®—¬‰¥â°”Àπ¥°√Õ∫·π«§‘¥°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡

 “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ‚¥¬ºŸâ«‘®—¬‰¥âπ”º≈∑’Ë‰¥â
®“°ß“π«‘®—¬°√Õ∫·π«§‘¥°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õß‚®π å·≈–§≥– [4] ∑’Ë»÷°…“°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õß
ºŸâ‡√’¬π ‚¥¬°√Õ∫·π«§‘¥ª√–°Õ∫¥â«¬¥â“π∑’Ë∑”°“√»÷°…“®”π«π 4 ¥â“π ‰¥â·°à ¥â“π°“√∫√√¬“¬¢âÕ¡Ÿ≈
¥â“π°“√®—¥°“√¢âÕ¡Ÿ≈ ¥â“π°“√π”‡ πÕ¢âÕ¡Ÿ≈ ·≈–¥â“π°“√«‘‡§√“–Àå·≈–μ’§«“¡À¡“¬¢âÕ¡Ÿ≈ ´÷Ëß°√Õ∫
·π«§‘¥π’È “¡“√∂™à«¬ ◊∫§âπ≈—°…≥–æƒμ‘°√√¡°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘·≈–°“√»÷°…“ ¿“æ°“√‡√’¬π°“√ Õπ
 ∂‘μ‘∑’Ë‡°’Ë¬«°—∫°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π·≈–§√Ÿ „π¥â“π§«“¡‡™◊ËÕ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√„Àâ‡Àμÿº≈‡™‘ß
 ∂‘μ‘¢Õßπ—°‡√’¬π·≈–§√Ÿ §«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π ·≈– ¿“æ°“√®—¥°“√‡√’¬π
°“√ Õπ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õß§√Ÿ ‚¥¬π”°√–∫«π°“√·°âªí≠À“ (Problem Solving
Process) ∑’Ë‡ªìπæ≈«—μμ“¡·π«§‘¥¢Õß«‘≈ —π·≈–§≥– [6] √à«¡°—∫°“√‡√’¬π·∫∫√à«¡¡◊Õ (Cooperative
Learning) ·≈–ºŸâ«‘®—¬«‘‡§√“–Àå§«“¡‡™◊ËÕ¡‚¬ß√–À«à“ß¢—ÈπμÕπ°“√®—¥°“√‡√’¬π°“√ Õπºà“π°“√·°âªí≠À“∑’Ë
 àß‡ √‘¡°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘„π°√–∫«π°“√∑“ß ∂‘μ‘ ¥—ßπ’È
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®ÿ¥¡ÿàßÀ¡“¬¢Õß°‘®°√√¡°“√‡√’¬π°“√ Õπ
°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’ËºŸâ«‘®—¬ √â“ß¢÷Èπ¡’®ÿ¥¡ÿàßÀ¡“¬À≈—° §◊Õ ‡æ◊ËÕ‡ √‘¡ √â“ß§«“¡ “¡“√∂

·≈–»÷°…“æƒμ‘°√√¡„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ∑’Ë‡√’¬π¥â«¬°‘®°√√¡
°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“ ´÷ËßºŸâ«‘®—¬‰¥âπ”¡“
æ—≤π“°√Õ∫·π«§‘¥¢Õß°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘„πß“π«‘®—¬§√—Èßπ’È¥â«¬ ‚¥¬«‘‡§√“–Àå§«“¡‡™◊ËÕ¡‚¬ß√–À«à“ß
¢—ÈπμÕπ°“√®—¥°“√‡√’¬π°“√ Õπºà“π°“√·°âªí≠À“∑’Ë àß‡ √‘¡°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘„π°√–∫«π°“√∑“ß ∂‘μ‘

¢Õ∫‡¢μ¢Õß°‘®°√√¡°“√‡√’¬π°“√ Õπ
°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“

¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ª√–°Õ∫¥â«¬ ·ºπ°“√®—¥°“√‡√’¬π√Ÿâ ®”π«π 12 ·ºπ ·μà≈–·ºπ„™â‡«≈“
1 §“∫‡√’¬π §“∫‡√’¬π≈– 90 π“∑’ ´÷Ëß·ºπ°“√®—¥°“√‡√’¬π√Ÿâ·μà≈–·ºπ ª√–°Õ∫¥â«¬ ®ÿ¥ª√– ß§å°“√‡√’¬π√Ÿâ
 “√–°“√‡√’¬π√Ÿâ  ◊ËÕ°“√‡√’¬π√Ÿâ °‘®°√√¡°“√‡√’¬π√Ÿâ °“√«—¥º≈·≈–ª√–‡¡‘πº≈°“√‡√’¬π√Ÿâ

„π°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’ËºŸâ«‘®—¬ √â“ß¢÷Èππ’È π—°‡√’¬π®–‰¥â‡√’¬π√Ÿâ °“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π
°“√·°âªí≠À“ (Problem-Solving Approach) ´÷ËßºŸâ«‘®—¬‰¥â¥—¥·ª≈ß¡“®“°°√–∫«π°“√·°âªí≠À“μ“¡
·π«§‘¥‚æ≈¬“ (Polya) ·≈–°√–∫«π°“√·°âªí≠À“∑’Ë‡ªìπæ≈«—μμ“¡·π«§‘¥¢Õß«‘≈ —π·≈–§≥– ÷́Ëß°“√„Àâ
‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“ ª√–°Õ∫¥â«¬ 5 ¢—ÈπμÕπ ‰¥â·°à ¢—Èπ∑”§«“¡‡¢â“„®ªí≠À“ ¢—Èπ‡°Á∫√«∫√«¡
¢âÕ¡Ÿ≈ ¢—Èππ”‡ πÕ¢âÕ¡Ÿ≈ ¢—Èπ«‘‡§√“–Àå¢âÕ¡Ÿ≈ ·≈–¢—Èπ √ÿª§”μÕ∫ πÕ°®“°°“√‡√’¬π√Ÿâ°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘
ºà“π°“√·°âªí≠À“·≈â« „π¢≥–∑’Ë≈ß¡◊Õ·°âªí≠À“‚®∑¬å ∂“π°“√≥å∑“ß§≥‘μ»“ μ√å π—°‡√’¬π®–‰¥âΩñ°Ωπ
ª√– ∫°“√≥å„π°“√·°âªí≠À“∑’Ë‰¡à§ÿâπ‡§¬ (Non-Routine Problem) ·≈–°“√·°âªí≠À“®“°ªí≠À“„π™’«‘μ®√‘ß
(Real World Problems) ´÷Ëß·μà≈–¢âÕπ—°‡√’¬π®–μâÕß∑”§«“¡‡¢â“„®ªí≠À“ √«∫√«¡¢âÕ¡Ÿ≈ π”‡ πÕ¢âÕ¡Ÿ≈
· ¥ß°“√‡ª√’¬∫‡∑’¬∫ √–∫ÿ·π«‚πâ¡®“°¢âÕ¡Ÿ≈ §“¥°“√≥åÀ√◊Õ§âπÀ“§”μÕ∫/¢âÕ§«“¡§“¥°“√≥å ‚¥¬„™â
¢âÕ¡Ÿ≈æ◊Èπ∞“π∑“ß ∂‘μ‘∑’Ë°”Àπ¥¡“„Àâ· ¥ß°“√Õ∏‘∫“¬‡Àμÿº≈·≈– √ÿª§”μÕ∫¢Õßªí≠À“ ´÷Ëß„™â§«“¡√Ÿâ∑“ß
§≥‘μ»“ μ√å·≈– ∂‘μ‘∑’Ë‰¡à‡°‘π§«“¡√Ÿâ„π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3

πÕ°®“°π—Èπ π—°‡√’¬π¬—ß‰¥âΩñ°°“√¡’ à«π√à«¡„π°“√‡√’¬π·∫∫√à«¡¡◊Õ (Cooperative Learning)
À√◊Õ°“√∑”ß“π√à«¡°—π‡ªìπ°≈ÿà¡¬àÕ¬ ‚¥¬‰¥â√à«¡§‘¥·≈–≈ß¡◊Õ·°âªí≠À“‡ªìπ°≈ÿà¡ (Group Problem
Solving) ´÷Ëß„π·μà≈–°≈ÿà¡ª√–°Õ∫¥â«¬π—°‡√’¬π 4 §π (·∫∫§≈–§«“¡ “¡“√∂) ‰¥â·°à π—°‡√’¬π∑’ËÕ¬Ÿà„π
°≈ÿà¡§–·ππ Ÿß ®”π«π 1 §π π—°‡√’¬π∑’ËÕ¬Ÿà„π°≈ÿà¡§–·ππª“π°≈“ß ®”π«π 2 §π ·≈–π—°‡√’¬π∑’ËÕ¬Ÿà„π
°≈ÿà¡§–·ππμË” ®”π«π 1 §π ‚¥¬π—°‡√’¬π·μà≈–§πμâÕß¡’ à«π√à«¡„π°“√·°âªí≠À“¢Õß°≈ÿà¡ π”‡ πÕº≈
§«“¡ —¡æ—π∏å¢Õß¢âÕ¡Ÿ≈  √â“ß¢âÕ§«“¡§“¥°“√≥å·≈– √ÿª§”μÕ∫¢Õßªí≠À“∑—Èß¢Õßμπ‡Õß·≈–¢Õß°≈ÿà¡
μ≈Õ¥®π‰¥â¡’‚Õ°“ Õ¿‘ª√“¬º≈°“√·°âªí≠À“„π™—Èπ‡√’¬π ‡æ◊ËÕ„Àâ¡’§«“¡‡¢â“„®μ√ß°—π°—∫§√Ÿ·≈–π—°‡√’¬π
æ√âÕ¡∑—Èß√à«¡°—π √ÿªº≈°“√·°âªí≠À“∑’Ë∂Ÿ°μâÕßÕ’°§√—Èß

·π«∑“ß°“√®—¥°‘®°√√¡°“√‡√’¬π°“√ Õπ
°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“

¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ∑’ËºŸâ«‘®—¬ √â“ß¢÷Èππ—Èπ ª√–°Õ∫¥â«¬ ·ºπ°“√®—¥°“√‡√’¬π√Ÿâ ºŸâ«‘®—¬∑”Àπâ“∑’Ë
‡ªìπ§√ŸºŸâ Õπ·≈–ºŸâ —ß‡°μ°“√≥å ‚¥¬¡’ºŸâ™à«¬«‘®—¬ 2 §π ∑”Àπâ“∑’Ë‡ªìπºŸâ —ß‡°μ·≈–∫—π∑÷°æƒμ‘°√√¡°“√„Àâ
‡Àμÿº≈∑“ß ∂‘μ‘¢Õßπ—°‡√’¬π‡ªÑ“À¡“¬·≈– ¡“™‘°„π°≈ÿà¡¢≥–≈ß¡◊Õ·°âªí≠À“ ‡æ◊ËÕ»÷°…“‡™‘ß≈÷°‡°’Ë¬«°—∫
æƒμ‘°√√¡°“√„Àâ‡Àμÿº≈∑“ß ∂‘μ‘¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ∑’Ë‡√’¬π¥â«¬°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë
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 √â“ß¢÷Èπ·≈–√–¬–‡«≈“ ”À√—∫∑¥ Õ∫§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘À≈—ß‡√’¬π 2 §“∫‡√’¬π ºŸâ«‘®—¬·∫àß
°‘®°√√¡°“√‡√’¬π°“√ Õππ’ÈÕÕ°‡ªìπ 3 ™à«ß ´÷Ëß√“¬≈–‡Õ’¬¥°“√¥”‡π‘π°“√ ¡’¥—ßπ’È

™à«ß∑’Ë 1 (§“∫‡√’¬π∑’Ë 1-4) °‘®°√√¡°“√‡√’¬π√Ÿâ„π§“∫∑’Ë 1 ‡ªìπæ◊Èπ∞“π¢Õß°“√æ—≤π“§«“¡
 “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“ ‡ªìπ°“√·π–π”°√–∫«π°“√·°âªí≠À“·≈–·π«§‘¥
‡°’Ë¬«°—∫°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ „π§“∫‡√’¬π∑’Ë 2-3 ‡ªìπ°“√· ¥ß¢âÕ¡Ÿ≈·≈–Õ∏‘∫“¬‡Àμÿº≈ §âπÀ“§«“¡
 —¡æ—π∏åÀ√◊Õ·π«‚πâ¡¢Õß¢âÕ¡Ÿ≈ ·≈–‡¢’¬πÕ∏‘∫“¬¢âÕ √ÿª ‚¥¬„Àâπ—°‡√’¬π≈ß¡◊Õ·°âªí≠À“‡ªìπ°≈ÿà¡μ“¡
°√–∫«π°“√∑’Ë‡√’¬π√Ÿâ  à«π„π§“∫‡√’¬π∑’Ë 4 ‡ªìπ°“√μ√«® Õ∫§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘μ“¡
°√–∫«π°“√·°âªí≠À“∑’Ë‡√’¬π√Ÿâ ‚¥¬„Àâπ—°‡√’¬π≈ß¡◊Õ·°âªí≠À“‡ªìπ√“¬∫ÿ§§≈ºà“π°“√·°âªí≠À“∑’Ë‰¡à§ÿâπ‡§¬
Õ¬à“ßßà“¬®“°„∫°‘®°√√¡√“¬∫ÿ§§≈ §√—Èß∑’Ë 1 ‚¥¬«—μ∂ÿª√– ß§å¢Õß™à«ß∑’Ë 1 μâÕß°“√„Àâπ—°‡√’¬π¡’§«“¡√Ÿâ
§«“¡‡¢â“„®‡∫◊ÈÕßμâπ‡°’Ë¬«°—∫°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘

™à«ß∑’Ë 2 (§“∫‡√’¬π∑’Ë 5-8) °‘®°√√¡°“√‡√’¬π√Ÿâ„π§“∫∑’Ë 5-7 ‡ªìπ°“√‡ªî¥‚Õ°“ „Àâπ—°‡√’¬π‰¥â
‡√’¬π√Ÿâ·≈–¡’ª√– ∫°“√≥å„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“ ‚¥¬„Àâπ—°‡√’¬π≈ß¡◊Õ·°âªí≠À“‡ªìπ
°≈ÿà¡ºà“π°“√·°âªí≠À“®“° ∂“π°“√≥åªí≠À“∑’ËÀ≈“°À≈“¬·≈–´—∫´âÕπ √«¡∂÷ß ∂“π°“√≥åªí≠À“„π™’«‘μ®√‘ß
‡ªìπ°≈ÿà¡ „π∑”πÕß‡¥’¬«°—π „π§“∫‡√’¬π∑’Ë 8 ‡ªìπ°“√μ√«® Õ∫§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘μ“¡
°√–∫«π°“√∑’Ë‡√’¬π√Ÿâ ‚¥¬„Àâπ—°‡√’¬π≈ß¡◊Õ·°âªí≠À“‡ªìπ√“¬∫ÿ§§≈®“°„∫°‘®°√√¡√“¬∫ÿ§§≈ §√—Èß∑’Ë 2
‚¥¬«—μ∂ÿª√– ß§å¢Õß™à«ß∑’Ë 2 μâÕß°“√„Àâπ—°‡√’¬π‡¢â“„® ∂“π°“√≥åªí≠À“‡°’Ë¬«°—∫ ∂‘μ‘μ“¡°√–∫«π°“√·°â
ªí≠À“∑’Ë‡√’¬π√Ÿâ ºà“π°“√·°âªí≠À“∑’ËÀ≈“°À≈“¬·≈–´—∫´âÕπ √«¡∂÷ß ∂“π°“√≥åªí≠À“„π™’«‘μ®√‘ß

™à«ß∑’Ë 3 (§“∫‡√’¬π∑’Ë 9-12) °‘®°√√¡°“√‡√’¬π√Ÿâ„π§“∫‡√’¬π∑’Ë 9-11 ´÷Ëß‡ªìπ™à«ß∑â“¬¢Õß
°‘®°√√¡°“√‡√’¬π√Ÿâ ‡πâπ„Àâπ—°‡√’¬π‰¥â‡√’¬π√Ÿâ·≈–¡’ª√– ∫°“√≥å„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“
®“° ∂“π°“√≥åªí≠À“∑’ËÀ≈“°À≈“¬·≈–´—∫´âÕπ¡“°¢÷Èπ°«à“™à«ß∑’Ë 2 √«¡∂÷ß ∂“π°“√≥åªí≠À“„π™’«‘μ®√‘ß
‡ªìπ°≈ÿà¡ ·≈–„π§“∫‡√’¬π∑’Ë 12 ´÷Ëß‡ªìπ§“∫‡√’¬π ÿ¥∑â“¬ ‡ªìπ°“√μ√«® Õ∫§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈
‡™‘ß ∂‘μ‘μ“¡°√–∫«π°“√·°âªí≠À“∑’Ë‡√’¬π√Ÿâ¢Õßπ—°‡√’¬π·μà≈–§πºà“π°“√·°âªí≠À“®“° ∂“π°“√≥åªí≠À“∑’Ë
‰¡à§ÿâπ‡§¬Õ¬à“ßßà“¬·≈–ªí≠À“„π™’«‘μ®√‘ß®“°„∫°‘®°√√¡√“¬∫ÿ§§≈ §√—Èß∑’Ë 3 ‚¥¬«—μ∂ÿª√– ß§å¢Õß™à«ß∑’Ë 3
μâÕß°“√„Àâπ—°‡√’¬π‰¥â‡√’¬π√Ÿâ √Ÿâ®—°π”§«“¡√Ÿâ‡√◊ËÕß ∂‘μ‘‰ªª√–¬ÿ°μå„™â„π ∂“π°“√≥åªí≠À“∑’Ë´—∫´âÕπ ·≈–
¡’ª√– ∫°“√≥å„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“®“° ∂“π°“√≥åªí≠À“∑’Ë‡°’Ë¬«°—∫ ∂‘μ‘

‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬
‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬§√—Èßπ’È ·∫àßÕÕ°‡ªìπ 2 ª√–‡¿∑ ‰¥â·°à
1. ‡§√◊ËÕß¡◊Õ ”À√—∫°“√®—¥°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ

‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ª√–°Õ∫¥â«¬·ºπ°“√®—¥°‘®°√√¡
°“√‡√’¬π√Ÿâ‡æ◊ËÕ‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ ®”π«π 12 ·ºπ ·μà≈–·ºπ„™â‡«≈“ 1 §“∫
‡√’¬π §“∫‡√’¬π≈– 90 π“∑’

2. ‡§√◊ËÕß¡◊Õ ”À√—∫°“√«—¥º≈·≈–ª√–‡¡‘πº≈ ª√–°Õ∫¥â«¬
2.1 „∫°‘®°√√¡√“¬∫ÿ§§≈ „π·μà≈–§“∫‡√’¬π®–‰¥â·°âªí≠À“®“° ∂“π°“√≥åªí≠À“∑’Ë‰¡à

§ÿâπ‡§¬®”π«π§“∫‡√’¬π≈– 1 ¢âÕ ‚¥¬„π·μà≈–¢âÕπ—°‡√’¬πμâÕß∑”§«“¡‡¢â“„®ªí≠À“ √«∫√«¡¢âÕ¡Ÿ≈ π”‡ πÕ
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¢âÕ¡Ÿ≈ · ¥ß°“√‡ª√’¬∫‡∑’¬∫ √–∫ÿ·π«‚πâ¡®“°¢âÕ¡Ÿ≈ §“¥°“√≥åÀ√◊Õ§âπÀ“§”μÕ∫/¢âÕ§«“¡§“¥°“√≥å
‚¥¬„™â¢âÕ¡Ÿ≈æ◊Èπ∞“π∑“ß ∂‘μ‘∑’Ë°”Àπ¥¡“„Àâ· ¥ß°“√Õ∏‘∫“¬‡Àμÿº≈·≈– √ÿª§”μÕ∫¢Õßªí≠À“ ´÷Ëß·μà≈–¢âÕ
¡’§–·ππ‡μÁ¡ 30 §–·ππ ÷́Ëß¡’‡°≥±å°“√„Àâ§–·ππ·∫∫«‘‡§√“–Àå (Analytic scoring)

2.2 ·∫∫∑¥ Õ∫«—¥§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ ‡ªìπ·∫∫∑¥ Õ∫Õ—μπ—¬∑’Ë
ºŸâ«‘®—¬ √â“ß¢÷Èπ ‡æ◊ËÕ„™âμ√«® Õ∫§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘∑’Ë‡√’¬π¥â«¬°‘®°√√¡°“√‡√’¬π°“√ Õπ
∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ´÷Ëß
ª√–°Õ∫¥â«¬ ∂“π°“√≥åªí≠À“∑’Ë‰¡à§ÿâπ‡§¬·≈– ∂“π°“√≥å„π™’«‘μ®√‘ß ®”π«π 4 ¢âÕ ´÷Ëß·μà≈–¢âÕ„™â§«“¡√Ÿâ
‡√◊ËÕß ∂‘μ‘‰¡à‡°‘π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ‚¥¬·μà≈–¢âÕ¡’§–·ππ‡μÁ¡ 30 §–·ππ ·≈–¡’‡°≥±å°“√„Àâ§–·ππ
·∫∫«‘‡§√“–Àå√“¬¥â“π ¥—ßμ“√“ß∑’Ë 1 ·≈–¡’§à“§«“¡‡™◊ËÕ¡—Ëπ¢Õß·∫∫∑¥ Õ∫«—¥§«“¡ “¡“√∂„π°“√„Àâ
‡Àμÿº≈‡™‘ß ∂‘μ‘‡∑à“°—∫ 0.98

μ“√“ß∑’Ë 1 °“√„Àâ§–·ππ·∫∫«‘‡§√“–Àå

¥â“π°“√∑”§«“¡‡¢â“„®ªí≠À“ §–·ππ

(1) √–∫ÿ ‘Ëß∑’Ë ∂“π°“√≥åªí≠À“∑’ËμâÕß°“√À“
- √–∫ÿ ‘Ëß∑’Ë ∂“π°“√≥åªí≠À“∑’ËμâÕß°“√À“‰¥â∂Ÿ°μâÕß 1
- √–∫ÿ ‘Ëß∑’Ë ∂“π°“√≥åªí≠À“μâÕß°“√‰¡à∂Ÿ°μâÕß 0

(2) √–∫ÿ ‘Ëß∑’Ë ∂“π°“√≥åªí≠À“°”Àπ¥
- √–∫ÿ ‘Ëß∑’Ë ∂“π°“√≥åªí≠À“°”Àπ¥¡“‰¥â∂Ÿ°μâÕß 2
- √–∫ÿ ‘Ëß∑’Ë ∂“π°“√≥åªí≠À“°”Àπ¥¡“‰¥â∂Ÿ°μâÕß ‡æ’¬ß∫“ß à«π 1
- √–∫ÿ ‘Ëß∑’Ë ∂“π°“√≥åªí≠À“°”Àπ¥‰¡à∂Ÿ°μâÕß 0

¥â“π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ §–·ππ

(3) √–∫ÿ«‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ·À≈àß¢âÕ¡Ÿ≈·≈–‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈
∑’Ë‡ªìπ‰ª‰¥â (∂â“¡’)
- √–∫ÿ«‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ·À≈àß¢âÕ¡Ÿ≈·≈–‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ 3

∑’Ë‡ªìπ‰ª‰¥â (∂â“¡’) ∑—ÈßÀ¡¥
- √–∫ÿ«‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ·À≈àß¢âÕ¡Ÿ≈·≈–‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ 2

∑’Ë‡ªìπ‰ª‰¥â (∂â“¡’) ‡ªìπ à«π¡“°
- √–∫ÿ«‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ·À≈àß¢âÕ¡Ÿ≈·≈–‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ 1

∑’Ë‡ªìπ‰ª‰¥â (∂â“¡’) ‡æ’¬ß∫“ß à«π
- √–∫ÿ«‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ·À≈àß¢âÕ¡Ÿ≈·≈–‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ 0

∑’Ë‡ªìπ‰ª‰¥â (∂â“¡’) ‰¡à∂Ÿ°μâÕß À√◊Õ‰¡à√–∫ÿ
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μ“√“ß∑’Ë 1 °“√„Àâ§–·ππ·∫∫«‘‡§√“–Àå (μàÕ)

¥â“π°“√π”‡ πÕ¢âÕ¡Ÿ≈ §–·ππ

(4) √–∫ÿ√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â∑—ÈßÀ¡¥·≈–Õ∏‘∫“¬‡Àμÿº≈„π°“√‡≈◊Õ°
√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈
- √–∫ÿ√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â∑—ÈßÀ¡¥·≈–Õ∏‘∫“¬‡Àμÿº≈„π°“√‡≈◊Õ° 2

√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈‰¥â∂Ÿ°μâÕß §√∫∂â«π
- √–∫ÿ√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â∑—ÈßÀ¡¥·≈–Õ∏‘∫“¬‡Àμÿº≈„π°“√‡≈◊Õ° 1

√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈‰¥â∂Ÿ°μâÕß ‡æ’¬ß∫“ß à«π
- √–∫ÿ√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â∑—ÈßÀ¡¥·≈–Õ∏‘∫“¬‡Àμÿº≈„π°“√‡≈◊Õ° 0

√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈‰¥â‰¡à∂Ÿ°μâÕß À√◊Õ‰¡à√–∫ÿ

(5) ‡≈◊Õ°„™â√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈
- ‡≈◊Õ°„™â√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈‰¥â∂Ÿ°μâÕß 1
- ‡≈◊Õ°„™â√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈‰¡à∂Ÿ°μâÕß À√◊Õ‰¡à· ¥ß 0

(6) · ¥ß«‘∏’°“√π”‡ πÕ §”π«≥À√◊Õª√–¡«≈º≈ ∑’Ëπ”‰ª Ÿà°“√Õ∏‘∫“¬‡Àμÿº≈„π
°“√§âπÀ“§”μÕ∫
6.1 · ¥ß§à“∑“ß ∂‘μ‘À√◊Õ· ¥ß°“√®—¥°≈ÿà¡¢âÕ¡Ÿ≈„π√Ÿª°“√ √ÿª√«¡∑’Ëπ”‰ª Ÿà

°“√π”‡ πÕ¢âÕ¡Ÿ≈
- · ¥ß§à“∑“ß ∂‘μ‘À√◊Õ®—¥°≈ÿà¡¢âÕ¡Ÿ≈„π√Ÿª°“√ √ÿª√«¡‰¥â∂Ÿ°μâÕß 1
- · ¥ß§à“∑“ß ∂‘μ‘À√◊Õ®—¥°≈ÿà¡¢âÕ¡Ÿ≈„π√Ÿª°“√ √ÿª√«¡‰¡à∂Ÿ°μâÕß À√◊Õ‰¡à· ¥ß 0
6.2 · ¥ß√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ëπ”‰ª Ÿà°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈„π°“√§âπÀ“§”μÕ∫
- · ¥ß√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ëπ”‰ª Ÿà°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈„π°“√§âπÀ“§”μÕ∫‰¥â∂Ÿ°μâÕß 4

§√∫∂â«π
- · ¥ß√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ëπ”‰ª Ÿà°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈„π°“√§âπÀ“§”μÕ∫‰¥â∂Ÿ°μâÕß 3

‡ªìπ à«π„À≠à
- · ¥ß√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ëπ”‰ª Ÿà°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈„π°“√§âπÀ“§”μÕ∫‰¥â∂Ÿ°μâÕß 2

‡æ’¬ß∫“ß à«π
- · ¥ß√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ëπ”‰ª Ÿà°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈„π°“√§âπÀ“§”μÕ∫‰¡à∂Ÿ°μâÕß 0

À√◊Õ‰¡à· ¥ß
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μ“√“ß∑’Ë 1 °“√„Àâ§–·ππ·∫∫«‘‡§√“–Àå (μàÕ)

¥â“π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ §–·ππ

(7) √–∫ÿ√Ÿª·∫∫°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â∑—ÈßÀ¡¥·≈–Õ∏‘∫“¬‡Àμÿº≈„π°“√‡≈◊Õ°
- √–∫ÿ√Ÿª·∫∫°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â∑—ÈßÀ¡¥·≈–Õ∏‘∫“¬‡Àμÿº≈„π°“√‡≈◊Õ° 4

‰¥âÕ¬à“ß∂Ÿ°μâÕß §√∫∂â«π
- √–∫ÿ√Ÿª·∫∫°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â∑—ÈßÀ¡¥·≈–Õ∏‘∫“¬‡Àμÿº≈„π°“√‡≈◊Õ° 3

‰¥â∂Ÿ°μâÕß‡ªìπ à«π„À≠à
- √–∫ÿ√Ÿª·∫∫°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â∑—ÈßÀ¡¥·≈–Õ∏‘∫“¬‡Àμÿº≈„π°“√‡≈◊Õ° 2

‰¥â∂Ÿ°μâÕß‡æ’¬ß∫“ß à«π
- √–∫ÿ√Ÿª·∫∫°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â∑—ÈßÀ¡¥·≈–Õ∏‘∫“¬‡Àμÿº≈„π°“√‡≈◊Õ° 0

‰¡à∂Ÿ°μâÕß À√◊Õ‰¡à· ¥ß

(8) · ¥ß°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈„π°“√§âπÀ“§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“
‚¥¬„™â°“√‡ª√’¬∫‡∑’¬∫ √–∫ÿ·π«‚πâ¡®“°¢âÕ¡Ÿ≈ §“¥°“√≥åÀ√◊Õ§âπÀ“§”μÕ∫/
¢âÕ§«“¡§“¥°“√≥å‚¥¬„™â¢âÕ¡Ÿ≈∑“ß ∂‘μ‘
- ‡¢’¬πÕ∏‘∫“¬À√◊Õ· ¥ß°“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈‰¥â™—¥‡®π ·≈–„™â§à“∑“ß ∂‘μ‘‰¥â∂Ÿ°μâÕß 5
- ‡¢’¬πÕ∏‘∫“¬À√◊Õ· ¥ß°“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈æÕ ◊ËÕ„Àâ‡¢â“„®‰¥â §√∫∂â«π·≈–„™â§à“ 4

∑“ß ∂‘μ‘‰¥â∂Ÿ°μâÕß
- ‡¢’¬πÕ∏‘∫“¬À√◊Õ· ¥ß°“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈æÕ ◊ËÕ„Àâ‡¢â“„®‰¥â ‡æ’¬ß∫“ß à«π 3

·≈–„™â§à“∑“ß ∂‘μ‘‰¥â∂Ÿ°μâÕß
- ‡¢’¬πÕ∏‘∫“¬À√◊Õ· ¥ß°“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈æÕ ◊ËÕ„Àâ‡¢â“„®‰¥â ‡æ’¬ß∫“ß à«π 2

·≈–„™â§à“∑“ß ∂‘μ‘‰¡à∂Ÿ°μâÕß
- ‡¢’¬πÕ∏‘∫“¬À√◊Õ· ¥ß°“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈À√◊Õ„™â§à“∑“ß ∂‘μ‘‡æ’¬ß∫“ß à«π 1
- ‡¢’¬πÕ∏‘∫“¬À√◊Õ· ¥ß°“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈‰¡à∂Ÿ°μâÕß ·≈–„™â§à“∑“ß ∂‘μ‘‰¡à∂Ÿ°μâÕß 0

À√◊Õ‰¡à· ¥ß

¥â“π √ÿª/μ√«® Õ∫ §–·ππ

(9)  √ÿª§”μÕ∫·≈–Õ∏‘∫“¬‡Àμÿº≈¢Õß ∂“π°“√≥åªí≠À“
-  √ÿª§”μÕ∫·≈–Õ∏‘∫“¬‡Àμÿº≈¢Õß ∂“π°“√≥åªí≠À“‰¥â∂Ÿ°μâÕß ™—¥‡®π 2
-  √ÿª§”μÕ∫·≈–Õ∏‘∫“¬‡Àμÿº≈¢Õß ∂“π°“√≥åªí≠À“‰¥â∂Ÿ°μâÕß ‡æ’¬ß∫“ß à«π 1
-  √ÿª§”μÕ∫·≈–Õ∏‘∫“¬‡Àμÿº≈¢Õß ∂“π°“√≥åªí≠À“‰¥â‰¡à∂Ÿ°μâÕß/‰¡à· ¥ß 0
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μ“√“ß∑’Ë 1 °“√„Àâ§–·ππ·∫∫«‘‡§√“–Àå (μàÕ)

¥â“π √ÿª/μ√«® Õ∫ §–·ππ

(10) · ¥ß°“√μ√«® Õ∫§«“¡∂Ÿ°μâÕß·≈–Õ∏‘∫“¬‡Àμÿº≈¢Õß ∂“π°“√≥åªí≠À“

- · ¥ß°“√μ√«® Õ∫§«“¡∂Ÿ°μâÕß·≈–Õ∏‘∫“¬‡Àμÿº≈¢Õß ∂“π°“√≥åªí≠À“‰¥â∂Ÿ°μâÕß 2
™—¥‡®π

- · ¥ß°“√μ√«® Õ∫§«“¡∂Ÿ°μâÕß·≈–Õ∏‘∫“¬‡Àμÿº≈¢Õß ∂“π°“√≥åªí≠À“‰¥â∂Ÿ°μâÕß 1
‡æ’¬ß∫“ß à«π

- · ¥ß°“√μ√«® Õ∫§«“¡∂Ÿ°μâÕß·≈–Õ∏‘∫“¬‡Àμÿº≈¢Õß ∂“π°“√≥åªí≠À“‰¥â‰¡à∂Ÿ°μâÕß 0
À√◊Õ‰¡à· ¥ß

2.3 ·∫∫ —ß‡°μæƒμ‘°√√¡∑’Ë· ¥ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ ‡ªìπ
·∫∫∫—π∑÷°∑’ËºŸâ«‘®—¬ √â“ß¢÷Èπ ‡æ◊ËÕ„™â∫—π∑÷°æƒμ‘°√√¡„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3
¢≥–≈ß¡◊Õ·°âªí≠À“∑“ß§≥‘μ»“ μ√å ¢Õßπ—°‡√’¬π‡ªÑ“À¡“¬®”π«π 4 §π ª√–°Õ∫¥â«¬ ·∫∫μ√«® Õ∫√“¬°“√
(Check List) ·≈–·∫∫∫—π∑÷°¿“§ π“¡ (Field Note) ‚¥¬¡’°“√ª√—∫§«“¡‡À¡“– ¡¢Õß¿“…“∑’Ë„™â ·≈–
§«“¡™—¥‡®π¢Õß¢âÕ§«“¡μ“¡¢âÕ‡ πÕ·π–¢ÕßºŸâ‡™’Ë¬«™“≠

2.4 ·∫∫ —¡¿“…≥åæƒμ‘°√√¡„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ ‡ªìπ·∫∫ —¡¿“…≥å∑’ËºŸâ«‘®—¬ √â“ß¢÷Èπ
‡æ◊ËÕ Õ∫∂“¡π—°‡√’¬π‡ªÑ“À¡“¬‡°’Ë¬«°—∫§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õß·μà≈–§π ‚¥¬„™âÀ≈—ß
 ‘Èπ ÿ¥§“∫‡√’¬π·μà≈–§√—Èß ´÷Ëß¡’°“√ª√—∫·∫∫ —¡¿“…≥åæƒμ‘°√√¡„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘„Àâ‡À¡“– ¡·≈–
¡’§«“¡™—¥‡®πμ“¡¢âÕ‡ πÕ·π–¢ÕßºŸâ‡™’Ë¬«™“≠ ‡æ◊ËÕ‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬§√—Èßπ’È

«‘∏’¥”‡π‘π°“√«‘®—¬
·∫∫·ºπ°“√«‘®—¬∑’Ë„™â„π°“√«‘®—¬§√—Èßπ’È §◊Õ ·∫∫°≈ÿà¡‡¥’¬« ¡’°“√∑¥ Õ∫À≈—ß°“√∑¥≈Õß

(One-Group Posttest-Only Design) ´÷Ëß‡ªìπ·∫∫·ºπ°“√«‘®—¬∑’Ë‡≈◊Õ°„™â°≈ÿà¡‡ªÑ“À¡“¬‡æ’¬ß°≈ÿà¡‡¥’¬«
‡π◊ËÕß¥â«¬¢âÕ®”°—¥¢ÕßÀâÕß‡√’¬πæ‘‡»…«‘∑¬“»“ μ√å¢Õß‚√ß‡√’¬π “∏‘μ·Ààß¡À“«‘∑¬“≈—¬√“¡§”·Àß∑’Ë¡’‡æ’¬ß
1 ÀâÕß ·≈–¡’®”π«ππ—°‡√’¬π‡æ’¬ß 20 §π ´÷Ëß°≈ÿà¡‡ªÑ“À¡“¬‡À≈à“π’È‰¥â¡“®“°°“√‡≈◊Õ°·∫∫‡®“–®ß ¡’°“√„Àâ
μ—«®—¥°√–∑”°—∫°≈ÿà¡‡ªÑ“À¡“¬ ·≈–∑”°“√∑¥ Õ∫§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘À≈—ß°“√∑¥≈Õß
·≈â«æ‘®“√≥“º≈°“√∑¥≈Õß ‚¥¬ºŸâ«‘®—¬‰¥â√«¡§–·ππ®“°„∫°‘®°√√¡√“¬∫ÿ§§≈·≈–·∫∫∑¥ Õ∫«—¥§«“¡
 “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ·≈â«À“®”π«ππ—°‡√’¬π∑’Ë¡’§«“¡ “¡“√∂
„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¡“°°«à“√âÕ¬≈– 60 ¢Õß§–·ππ‡μÁ¡ À≈—ß®“°π—Èπ∑”°“√∑¥ Õ∫ ¡¡μ‘∞“π¢Õß°“√
«‘®—¬ ‚¥¬„™â°“√∑¥ Õ∫∑«‘π“¡ ‡π◊ËÕß®“°°≈ÿà¡‡ªÑ“À¡“¬¡’¢π“¥‡≈Á° (n <30) ‰¡à‰¥â¡“®“°°“√ ÿà¡°≈ÿà¡‡ªÑ“À¡“¬
·≈–‰¡à∑√“∫‡°’Ë¬«°—∫°“√·®°·®ß¢Õß≈—°…≥–ª√–™“°√¢Õß¢âÕ¡Ÿ≈ ‚¥¬°≈ÿà¡‡ªÑ“À¡“¬∑’Ë„™â‡ªìππ—°‡√’¬π
ÀâÕß‡√’¬πæ‘‡»…«‘∑¬“»“ μ√å™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ‚√ß‡√’¬π “∏‘μ·Ààß¡À“«‘∑¬“≈—¬√“¡§”·Àß ®”π«π 20 §π
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‚¥¬§—¥‡≈◊Õ°π—°‡√’¬π‡ªÑ“À¡“¬ (Target Student) ®”π«π 4 §π ‡æ◊ËÕ»÷°…“æƒμ‘°√√¡„π°“√„Àâ‡Àμÿº≈
∑“ß ∂‘μ‘

ºŸâ«‘®—¬„™â‡«≈“„π°“√¥”‡π‘π°“√∑¥≈Õß∑—ÈßÀ¡¥ 14 §“∫‡√’¬π §“∫‡√’¬π≈– 90 π“∑’ ‚¥¬·∫àß
‡ªìπ‡«≈“ ”À√—∫¥”‡π‘π°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π
°“√·°âªí≠À“¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ®”π«π 12 §“∫‡√’¬π ‚¥¬ºŸâ«‘®—¬·∫àß°‘®°√√¡°“√‡√’¬πÕÕ°
‡ªìπ 3 ™à«ß ´÷Ëß„π§“∫‡√’¬π∑’Ë 4, 8 ·≈– 12 ‡ªìπ√–¬–‡«≈“„π°“√∑”„∫°‘®°√√¡√“¬∫ÿ§§≈§√—Èß∑’Ë 1-3 μ“¡
≈”¥—∫ ‡æ◊ËÕ‡ªìπ°“√μ√«® Õ∫§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“μ“¡°√–∫«π°“√
∑’Ë‡√’¬π√Ÿâ„π·μà≈–™à«ß ·≈–√–¬–‡«≈“ ”À√—∫∑¥ Õ∫À≈—ß‡√’¬π 2 §“∫‡√’¬π ´÷Ëß¥”‡π‘π°“√∑¥≈Õß¥—ßπ’È
(1) ºŸâ«‘®—¬¥”‡π‘π°“√®—¥°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π
°“√·°âªí≠À“¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 „π¿“§‡√’¬π∑’Ë 2 ªï°“√»÷°…“ 2561 ‚¥¬„™â‡«≈“πÕ°‡Àπ◊Õ
®“°‡«≈“‡√’¬πª°μ‘ „π·μà≈–§“∫‡√’¬πºŸâ«‘®—¬∑”Àπâ“∑’Ë‡ªìπºŸâ Õπ·≈–ºŸâ —ß‡°μ°“√≥å ‚¥¬¡’ºŸâ™à«¬«‘®—¬ 2 §π
∑”Àπâ“∑’Ë‡ªìπºŸâ —ß‡°μ·≈–∫—π∑÷°æƒμ‘°√√¡„π°“√„Àâ‡Àμÿº≈∑“ß ∂‘μ‘¢Õßπ—°‡√’¬π‡ªÑ“À¡“¬·≈– ¡“™‘°„π
°≈ÿà¡¢≥–≈ß¡◊Õ·°âªí≠À“ ‚¥¬∫—π∑÷°æƒμ‘°√√¡‡À≈à“π—Èπ≈ß„π·∫∫ —ß‡°μæƒμ‘°√√¡ ·≈– (2) ºŸâ«‘®—¬„Àâ
π—°‡√’¬π∑”·∫∫∑¥ Õ∫«—¥§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘‡æ◊ËÕμ√«® Õ∫§«“¡ “¡“√∂„π°“√„Àâ
‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π∑’Ë‡√’¬π¥â«¬°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’ËºŸâ«‘®—¬ √â“ß¢÷Èπ ‡¡◊ËÕ ‘Èπ ÿ¥°“√®—¥°‘®°√√¡
°“√‡√’¬π°“√ Õπ ·≈– —¡¿“…≥åπ—°‡√’¬π‡ªÑ“À¡“¬®”π«π 4 §π ‡æ◊ËÕ«‘‡§√“–Àå‡™‘ß≈÷°‡°’Ë¬«°—∫§«“¡ “¡“√∂
„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘

º≈°“√«‘®—¬
μÕπ∑’Ë 1 °“√æ—≤π“·≈–À“ª√– ‘∑∏‘¿“æ¢Õß°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡

 “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬πÀâÕß‡√’¬πæ‘‡»…«‘∑¬“»“ μ√å™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3
3.1 °“√«‘‡§√“–Àåª√– ‘∑∏‘¿“æ°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ

‡Àμÿº≈‡™‘ß ∂‘μ‘  ”À√—∫ÀâÕß‡√’¬πæ‘‡»…«‘∑¬“»“ μ√å™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3
„π°“√«‘‡§√“–Àåª√– ‘∑∏‘¿“æ°‘®°√√¡°“√‡√’¬π°“√ Õπœ ºŸâ«‘®—¬‰¥âæ—≤π“°‘®°√√¡°“√‡√’¬π°“√

 Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“¢Õßπ—°‡√’¬πÀâÕß‡√’¬πæ‘‡»…
«‘∑¬“»“ μ√å™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ·≈â«π”‰ªÀ“ª√– ‘∑∏‘¿“æ°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡
 “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ‚¥¬„™âπ—°‡√’¬π°≈ÿà¡
π”√àÕß∑’Ë„™â„π°“√À“§ÿ≥¿“æ‡§√◊ËÕß¡◊Õ·≈–æ‘®“√≥“®“°§–·ππ¥‘∫¢Õßπ—°‡√’¬π·∫àß‡ªìπ 3 °≈ÿà¡ §◊Õ °≈ÿà¡∑’Ë
Õ¬Ÿà „π√–¥—∫ Ÿß ª“π°≈“ß·≈–μË” ‚¥¬„™âπ—°‡√’¬π„π°“√À“ª√– ‘∑∏‘¿“æ 3 §√—Èß ‰¥â·°à (1) °“√À“
ª√– ‘∑∏‘¿“æ√“¬∫ÿ§§≈ (2) °“√À“ª√– ‘∑∏‘¿“æ‡ªìπ°≈ÿà¡¬àÕ¬ ·≈– (3) °“√À“ª√– ‘∑∏‘¿“æ¿“§ π“¡
º≈°“√æ—≤π“·≈–À“ª√– ‘∑∏‘¿“æ¢Õß°‘®°√√¡°“√‡√’¬π°“√ Õπ ‚¥¬ºŸâ«‘®—¬„Àâπ—°‡√’¬π≈ß¡◊ÕªØ‘∫—μ‘„π·μà≈–
°‘®°√√¡°“√‡√’¬π°“√ Õπ‡ªìπ°≈ÿà¡·≈–∑”·∫∫∑¥ Õ∫«—¥§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ ·≈â«π”
§–·ππ®“°„∫°‘®°√√¡√“¬∫ÿ§§≈ §√—Èß∑’Ë 1-3 ·≈–·∫∫∑¥ Õ∫«—¥§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘
¡“À“ª√– ‘∑∏‘¿“æ E1/E2 ·≈â«‡∑’¬∫°—∫‡°≥±å º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈· ¥ß¥—ßμ“√“ß∑’Ë 2



«“√ “√«‘∑¬“»“ μ√å ¡»« ªï∑’Ë 36 ©∫—∫∑’Ë 2 ∏—π«“§¡ (2563) 231

μ“√“ß∑’Ë 2 º≈°“√«‘‡§√“–Àå°“√À“ª√– ‘∑∏‘¿“æ¢Õß°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π
°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ ”À√—∫ÀâÕß‡√’¬πæ‘‡»…«‘∑¬“»“ μ√å™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3

°“√À“ª√– ‘∑∏‘¿“æ E1 E2 E1/E2

√“¬∫ÿ§§≈ 65.19 64.72 65.19/64.72
°≈ÿà¡¬àÕ¬ 68.52 71.94 68.52/71.94
¿“§ π“¡ 71.18 71.18 71.20/71.18

®“°μ“√“ß∑’Ë 2 æ∫«à“ ª√– ‘∑∏‘¿“æ¢Õß°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π
°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ ”À√—∫ÀâÕß‡√’¬πæ‘‡»…«‘∑¬“»“ μ√å™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ¡’ª√– ‘∑∏‘¿“æ Ÿß°«à“‡°≥±å
60/60 ‚¥¬¡’§à“‡©≈’Ë¬ 71.20/71.18 · ¥ß«à“ °‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ
‡Àμÿº≈‡™‘ß ∂‘μ‘ ”À√—∫ÀâÕß‡√’¬πæ‘‡»…«‘∑¬“»“ μ√å™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ¡’ª√– ‘∑∏‘¿“æ‡ªìπ‰ªμ“¡‡°≥±å
60/60

‚¥¬º≈®“°°“√À“ª√– ‘∑∏‘¿“æ‡ªìπ√“¬∫ÿ§§≈ ¡’¢âÕ§âπæ∫∑’Ë§«√ª√—∫ª√ÿß §◊Õ ‡æ‘Ë¡‡μ‘¡‡π◊ÈÕÀ“∑’Ë
‡ªìπª√–‡¥ÁπÀ√◊Õ‡ß◊ËÕπ‰¢ ”§—≠∑’Ë‡°’Ë¬«¢âÕß (§à“∑“ß ∂‘μ‘ μ—«·ª√ ¢âÕ§«“¡§“¥°“√≥å °“√æ¬“°√≥å¢âÕ¡Ÿ≈
·π«‚πâ¡¢âÕ¡Ÿ≈) ∑’Ëπ”¡“„™â„π„∫§«“¡√Ÿâ  à«πº≈®“°°“√À“ª√– ‘∑∏‘¿“æ‡ªìπ°≈ÿà¡¬àÕ¬ ¡’¢âÕ§âπæ∫∑’Ë§«√
ª√—∫ª√ÿß §◊Õ §«√¢¬“¬§«“¡¢âÕ§”∂“¡„π¥â“π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈¢Õß„∫°‘®°√√¡·≈–·∫∫∑¥ Õ∫«—¥§«“¡
 “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ ‡æ‘Ë¡‡μ‘¡§”∂“¡°√–μÿâπ„π·ºπ°“√®—¥°“√‡√’¬π√Ÿâ ‡πâπ¬È”„Àâπ—°‡√’¬π· ¥ß
°“√‡ª√’¬∫‡∑’¬∫ √–∫ÿ·π«‚πâ¡®“°¢âÕ¡Ÿ≈ §“¥°“√≥åÀ√◊Õ§âπÀ“§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“ ‚¥¬„™â¢âÕ¡Ÿ≈∑’Ë
‰¥â®“°¢—Èπ‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈·≈–¢—Èπ°“√π”‡ πÕ¢âÕ¡Ÿ≈ ‡æ◊ËÕ™à«¬„Àâπ—°‡√’¬π “¡“√∂π”¢âÕ¡Ÿ≈æ◊Èπ∞“π∑“ß ∂‘μ‘
¡“„™â„π¢—Èπ°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ·≈–º≈®“°°“√À“ª√– ‘∑∏‘¿“æ¿“§ π“¡ ¡’¢âÕ§âπæ∫∑’Ë§«√ª√—∫ª√ÿß §◊Õ §«√
√«∫√«¡º≈‡©≈¬∑’Ë‰¥â‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√μÕ∫·≈–„π°“√π”‡ πÕß“π¢Õßμ—«·∑π·μà≈–°≈ÿà¡ §«√„Àâ
π—°‡√’¬π· ¥ß‡Àμÿº≈·≈–·π«§‘¥„π°“√‡≈◊Õ°μ—¥ ‘π„® À√◊ÕÀ“§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“‚¥¬«“®“√à«¡
°—∫°“√‡¢’¬π∫√√¬“¬

μÕπ∑’Ë 2 §«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘
2.1 °“√«‘‡§√“–Àå§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3

„π°“√«‘‡§√“–Àå§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ºŸâ«‘®—¬π”§–·ππ
®“°„∫°‘®°√√¡√“¬∫ÿ§§≈ §√—Èß∑’Ë 1-3 ·≈–·∫∫∑¥ Õ∫«—¥§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õß
π—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ¡“À“§à“‡©≈’Ë¬‡≈¢§≥‘μ·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
· ¥ß¥—ßμ“√“ß∑’Ë 3
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μ“√“ß∑’Ë 3 §à“‡©≈’Ë¬‡≈¢§≥‘μ ·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π¢Õß§–·ππ„∫°‘®°√√¡√“¬∫ÿ§§≈ ·≈–·∫∫
∑¥ Õ∫«—¥§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ∑’Ë‡ªìπ°≈ÿà¡
‡ªÑ“À¡“¬

·À≈àß∑’Ë¡“¢Õß§–·ππ §–·ππ §à“‡©≈’Ë¬‡≈¢§≥‘μ §à“‡©≈’Ë¬‡≈¢§≥‘μ  à«π‡∫’Ë¬ß‡∫π
‡μÁ¡ ( ) §‘¥‡ªìπ√âÕ¬≈– ¡“μ√∞“π

¢Õß§–·ππ‡μÁ¡ (S.D.)

1. „∫°‘®°√√¡√“¬∫ÿ§§≈§√—Èß∑’Ë 1 20 16.67 83.35 4.23
2. „∫°‘®°√√¡√“¬∫ÿ§§≈§√—Èß∑’Ë 2 20 11.67 58.35 3.62
3. „∫°‘®°√√¡√“¬∫ÿ§§≈§√—Èß∑’Ë 3 20 14.23 71.15 4.52
4. ·∫∫∑¥ Õ∫ 40 27.13 67.83 5.64

√«¡ 100 69.70 69.70 5.42

®“°μ“√“ß∑’Ë 3 æ∫«à“ §à“‡©≈’Ë¬‡≈¢§≥‘μ¢Õß§–·ππ®“°„∫°‘®°√√¡√“¬∫ÿ§§≈§√—Èß∑’Ë 1-3 ‡∑à“°—∫
16.67 11.67 ·≈– 14.23 μ“¡≈”¥—∫ ÷́Ëß¡’ à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π‡∑à“°—∫ 4.23 3.62 ·≈– 4.52 μ“¡≈”¥—∫
„π¢≥–∑’Ë§à“‡©≈’Ë¬‡≈¢§≥‘μ¢Õß§–·ππ®“°·∫∫∑¥ Õ∫«—¥§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õß
π—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ‡∑à“°—∫ 27.13 ´÷Ëß¡’ à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π‡∑à“°—∫ 5.64  àßº≈„Àâ§à“‡©≈’Ë¬
‡≈¢§≥‘μ¢Õß§–·ππ√«¡®“°„∫°‘®°√√¡√“¬∫ÿ§§≈ ·≈–·∫∫∑¥ Õ∫«—¥§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß
 ∂‘μ‘¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ‡∑à“°—∫ 69.70 ÷́Ëß¡’ à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π‡∑à“°—∫ 5.42

2.2 °“√∑¥ Õ∫ ¡¡μ‘∞“π¢Õß°“√«‘®—¬ ºŸâ«‘®—¬‰¥â√«¡§–·ππ®“°„∫°‘®°√√¡√“¬∫ÿ§§≈·≈–
·∫∫∑¥ Õ∫«—¥§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ·≈â«À“®”π«π
π—°‡√’¬π∑’Ë¡’§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¡“°°«à“√âÕ¬≈– 60 ¢Õß§–·ππ‡μÁ¡ À≈—ß®“°π—Èπ∑”
°“√∑¥ Õ∫ ¡¡μ‘∞“π¢Õß°“√«‘®—¬ ‚¥¬„™â°“√∑¥ Õ∫∑«‘π“¡ º≈°“√∑¥ Õ∫ ¡¡μ‘∞“π¢Õß°“√«‘®—¬· ¥ß
¥—ßμ“√“ß∑’Ë 4

μ“√“ß∑’Ë 4 º≈¢Õß°“√∑¥ Õ∫ ¡¡μ‘∞“π¢Õß°“√«‘®—¬

°≈ÿà¡‡ªÑ“À¡“¬ ®”π«ππ—°‡√’¬π ®”π«ππ—°‡√’¬π∑’Ë¡’§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß P-Value

(§π)  ∂‘μ‘ºà“π‡°≥±å (√âÕ¬≈–)

π—°‡√’¬π°≈ÿà¡‡ªÑ“À¡“¬ 20 17 (85) 0.016 *

À¡“¬‡Àμÿ * ∑’Ë√–¥—∫π—¬ ”§—≠ .05
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®“°μ“√“ß∑’Ë 4 æ∫«à“ π—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ∑’Ë‡√’¬π¥â«¬°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë
‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“∑’Ë¡’§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß
 ∂‘μ‘ºà“π°“√·°âªí≠À“  Ÿß°«à“‡°≥±å√âÕ¬≈– 60 ¢Õß§–·ππ‡μÁ¡ ¡’®”π«π¡“°°«à“√âÕ¬≈– 60 ¢Õß®”π«π
π—°‡√’¬π∑—ÈßÀ¡¥ ∑’Ë√–¥—∫π—¬ ”§—≠ .05

μÕπ∑’Ë 3 æƒμ‘°√√¡„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“ ¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡
»÷°…“ªï∑’Ë 3

„π°“√«‘‡§√“–Àåæƒμ‘°√√¡„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ºŸâ«‘®—¬·≈–
ºŸâ™à«¬«‘®—¬®”π«π 2 §π √à«¡°—π«‘‡§√“–Àå (1) º≈ß“π‡¢’¬π„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π∑’Ë‡ªìπ°≈ÿà¡
‡ªÑ“À¡“¬®”π«π 20 §π (2) º≈°“√ —ß‡°μæƒμ‘°√√¡„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π‡ªÑ“À¡“¬®”π«π
4 §π ¢≥–≈ß¡◊Õ·°âªí≠À“∑’Ë°”Àπ¥ ¢ÕßºŸâ«‘®—¬·≈–ºŸâ™à«¬«‘®—¬ ‚¥¬¡’·∫∫ —ß‡°μæƒμ‘°√√¡„π°“√„Àâ‡Àμÿº≈
‡™‘ß ∂‘μ‘ ·≈–°≈âÕß«‘¥’‚Õ™à«¬„π°“√∫—π∑÷°√“¬≈–‡Õ’¬¥¢Õßæƒμ‘°√√¡‡À≈à“π—Èπ ·≈– (3) º≈°“√ —¡¿“…≥å
√–À«à“ßºŸâ«‘®—¬·≈–π—°‡√’¬π‡ªÑ“À¡“¬‡°’Ë¬«°—∫°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“ ‚¥¬¡’·∫∫ —¡¿“…≥å
°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ ·≈–°≈âÕß«’¥‘∑—»πå™à«¬„π°“√∫—π∑÷°√“¬≈–‡Õ’¬¥¢Õßæƒμ‘°√√¡‡À≈à“π—Èπ

‡æ◊ËÕ«‘‡§√“–Àå·≈–Õ∏‘∫“¬æƒμ‘°√√¡„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3
ºŸâ«‘®—¬‰¥âæ‘®“√≥“°“√· ¥ßÕÕ°¢Õßπ—°‡√’¬π¢≥–≈ß¡◊Õ·°âªí≠À“∑’Ë°”Àπ¥„π¥â“π°“√∑”§«“¡‡¢â“„®ªí≠À“
¥â“π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ¥â“π°“√π”‡ πÕ¢âÕ¡Ÿ≈ ¥â“π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈·≈–¥â“π°“√ √ÿª§”μÕ∫

™à«ß∑’Ë 1 (§“∫‡√’¬π∑’Ë 1-4) ºŸâ«‘®—¬‡≈◊Õ°§“∫‡√’¬π 1 ¡“Õ¿‘ª√“¬«à“ æƒμ‘°√√¡„π°“√„Àâ‡Àμÿº≈
‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“¢Õßπ—°‡√’¬π‡ªìπÕ¬à“ß‰√∫â“ß„π™à«ß·√°¢Õß°“√®—¥°‘®°√√¡°“√‡√’¬π°“√ Õπ

™à«ß∑’Ë 2 (§“∫‡√’¬π∑’Ë 5-8) ºŸâ«‘®—¬‡≈◊Õ°§“∫‡√’¬π 6 ¡“Õ¿‘ª√“¬«à“ æƒμ‘°√√¡„π°“√„Àâ‡Àμÿº≈
‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“¢Õßπ—°‡√’¬πÕ–‰√∫â“ß∑’Ë‡ª≈’Ë¬π·ª≈ß ·≈–‡ª≈’Ë¬π·ª≈ßÕ¬à“ß‰√

™à«ß∑’Ë 3 (§“∫‡√’¬π∑’Ë 9-12) ºŸâ«‘®—¬‡≈◊Õ°§“∫‡√’¬π 11 ¡“Õ¿‘ª√“¬«à“ æƒμ‘°√√¡„π°“√„Àâ
‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“¢Õßπ—°‡√’¬πÕ–‰√∫â“ß∑’Ë‡ª≈’Ë¬π·ª≈ß„π™à«ß∑’Ë 2 ·≈–¬—ß· ¥ßæƒμ‘°√√¡π—Èπ
Õ¬à“ß ¡Ë”‡ ¡Õ„π™à«ß∑’Ë 3

´÷Ëß°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’ËºŸâ«‘®—¬‡≈◊Õ°„π·μà≈–™à«ßπ—Èπ ‡≈◊Õ°¡“®“°°‘®°√√¡∑’Ëπ—°‡√’¬π¡’
æƒμ‘°√√¡„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘∑’Ë‡¥àπ™—¥ ¡“Õ∏‘∫“¬√“¬≈–‡Õ’¬¥æƒμ‘°√√¡„π¥â“πμà“ßÊ ¢Õßπ—°‡√’¬π ¡’¥—ßπ’È

3.1 æƒμ‘°√√¡¥â“π°“√∑”§«“¡‡¢â“„®ªí≠À“ æ‘®“√≥“°“√· ¥ßÕÕ°¢Õßπ—°‡√’¬π„π°“√· ¥ß
°“√«‘‡§√“–Àå·≈–√–∫ÿ à«π ”§—≠¢Õß ∂“π°“√≥åªí≠À“ μ≈Õ¥®πÕ∏‘∫“¬·π«§‘¥∑’Ë‡°’Ë¬«¢âÕß°—∫ ∂“π°“√≥åªí≠À“
æ∫«à“π—°‡√’¬π¡’æƒμ‘°√√¡¥â“π°“√∑”§«“¡‡¢â“„®ªí≠À“ 1 ≈—°…≥– §◊Õ π—°‡√’¬π„™â‡«≈“¡“°¢÷Èπ„π°“√
∑”§«“¡‡¢â“„®ªí≠À“·≈–√–∫ÿ¢âÕ¡Ÿ≈∑’Ë‡°’Ë¬«¢âÕß°—∫ªí≠À“‰¥â¡“°¢÷Èπ ´÷Ëß¡’√“¬≈–‡Õ’¬¥¥—ßπ’È

„π™à«ß·√°¢Õß°“√‡√’¬π°“√ Õπ §“∫‡√’¬π∑’Ë 1 ¢≥–∑’Ëπ—°‡√’¬π∑”§«“¡‡¢â“„®ªí≠À“ °‘®°√√¡
çμ—«·∑π∑’¡™“μ‘‰∑¬é ÷́Ëß‡ªìπ ∂“π°“√≥å∑’Ëπ—°‡√’¬π®–μâÕß√–∫ÿ¢âÕ¡Ÿ≈ ”§—≠∑’Ë‡°’Ë¬«¢âÕß°—∫ ∂“π°“√≥åªí≠À“
‡æ◊ËÕπ”‰ª„™â„π°“√æ‘®“√≥“§—¥‡≈◊Õ°μ—«·∑ππ—°°√’±“∑’¡™“μ‘‰∑¬∑’Ë∑”‡«≈“‰¥â¥’∑’Ë ÿ¥ ‚¥¬„™â‡Àμÿº≈‡™‘ß ∂‘μ‘„π
°“√‡≈◊Õ°§à“°≈“ß¢Õß¢âÕ¡Ÿ≈ª√–°Õ∫°“√μ—¥ ‘π„® æ∫«à“ π—°‡√’¬π à«π„À≠à„™â‡«≈“„π°“√Õà“π ∂“π°“√≥å
ªí≠À“„π„∫°‘®°√√¡πâÕ¬¡“° (πâÕ¬°«à“ 1 π“∑’) ‚¥¬Õà“π·∫∫‰¡à§”π÷ß∂÷ß¢âÕ¡Ÿ≈À√◊Õ‡ß◊ËÕπ‰¢∑’Ë ”§—≠¢Õß
 ∂“π°“√≥åªí≠À“ À≈—ß®“°Õà“π·≈â«π—°‡√’¬π≈ß¡◊Õ·°âªí≠À“∑—π∑’¥â«¬μπ‡Õß ‚¥¬‰¡à‰¥â·≈°‡ª≈’Ë¬π·π«§‘¥
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À√◊Õ√“¬≈–‡Õ’¬¥„π°“√‡¢’¬πÕ∏‘∫“¬ ·≈–¡’π—°‡√’¬π®”π«π 4 §π‡∑à“π—Èπ (√âÕ¬≈– 20 ¢Õß®”π«ππ—°‡√’¬π
∑—ÈßÀ¡¥) ∑’Ë‡¢’¬π¢âÕ¡Ÿ≈∑’Ë ”§—≠‰¥â§√∫∂â«π (3 ¢âÕ¡Ÿ≈) „π¢≥–∑’Ëπ—°‡√’¬π à«π„À≠à √–∫ÿ¢âÕ¡Ÿ≈∑’Ë ”§—≠¢Õß
 ∂“π°“√≥åªí≠À“‰¥â‡æ’¬ß∫“ß à«π (1-2 ¢âÕ¡Ÿ≈) ‡™àπ  ÿ√‘¬—π π—°‡√’¬π‡ªÑ“À¡“¬ √–∫ÿ¢âÕ¡Ÿ≈∑’Ë ”§—≠¢Õß
 ∂“π°“√≥åªí≠À“‰¥â‡æ’¬ß∫“ß à«π ‚¥¬‡≈◊Õ°„™â°“√‡¢’¬πμÕ∫ —ÈπÊ ‰¡à™—¥‡®π ‰¡à§√Õ∫§≈ÿ¡°≈ÿà¡¢âÕ¡Ÿ≈∑’Ë
°”Àπ¥¡“„Àâ ¥—ß√Ÿª∑’Ë 1 ™à«ß∑’Ë 1

„π™à«ß∑’Ë 2 §“∫‡√’¬π∑’Ë 7 °‘®°√√¡ ç ¡ÿπ‰æ√≈¥‰¡‡°√πé ´÷Ëß‡ªìπ°‘®°√√¡∑’Ëπ—°‡√’¬π‡≈◊Õ°μ—«
¬“ Ÿμ√∑’Ë„Àâº≈„π°“√√—°…“¥’°«à“°—π ‚¥¬æ‘®“√≥“®“°‡«≈“μ—Èß·μà§π‰¢â‡√‘Ë¡√—∫ª√–∑“π¬“®πÕ“°“√ª«¥»’√…–
∫√√‡∑“≈ß (π“∑’) ®“°¬“ Ÿμ√∑’Ë 1 ‡·≈–¬“ Ÿμ√∑’Ë 2 æ∫«à“ π—°‡√’¬π à«π„À≠à„™â‡«≈“„π°“√Õà“π ∂“π°“√≥å
ªí≠À“¡“°¢÷Èπ (1-2 π“∑’) ‚¥¬Õà“π ∂“π°“√≥åªí≠À“¥â«¬§«“¡μ—Èß„®·≈–§âπÀ“‡ß◊ËÕπ‰¢μà“ßÊ ¢Õß
 ∂“π°“√≥åªí≠À“°àÕπ∑’Ë®–≈ß¡◊Õ·°âªí≠À“μàÕ‰ª ¡’°“√·≈°‡ª≈’Ë¬π·π«§‘¥À√◊Õ√“¬≈–‡Õ’¬¥„π°“√‡¢’¬π
Õ∏‘∫“¬°—π ·≈–¡’π—°‡√’¬π®”π«π 9 §π (√âÕ¬≈– 45 ¢Õß®”π«ππ—°‡√’¬π∑—ÈßÀ¡¥)  “¡“√∂‡¢’¬π¢âÕ¡Ÿ≈∑’Ë
 ”§—≠‰¥â∂Ÿ°μâÕß§√∫∂â«π ´÷ËßμÕπ·√°π—°‡√’¬π à«π„À≠à‡≈◊Õ°‡¢’¬π¢âÕ¡Ÿ≈ —ÈπÊ ‰¡à™—¥‡®π ‰¡à§√Õ∫§≈ÿ¡°≈ÿà¡
¢âÕ¡Ÿ≈∑’Ë°”Àπ¥¡“„Àâ®“° ∂“π°“√≥åªí≠À“ (1 ¢âÕ¡Ÿ≈) °≈à“«§◊Õ √–∫ÿ‡æ’¬ß‡«≈“∑’ËÕ“°“√ª«¥»’√…–∫√√‡∑“≈ß
(π“∑’) ‚¥¬‰¡àæ‘®“√≥“∂÷ß®”π«π§π‰¢â·μà≈– Ÿμ√ ®”π«π Ÿμ√ ‰¡à¡’¢âÕ¡Ÿ≈∑’Ë‡ªìπ·π«∑“ß∑’Ëπ”‰ª Ÿà°“√§âπÀ“
§”μÕ∫ §√Ÿ‰¥â·π–π”„Àâπ—°‡√’¬π§âπÀ“¢âÕ¡Ÿ≈‡æ‘Ë¡‡μ‘¡ ®“°°“√«‘‡§√“–Àå ∂“π°“√≥åªí≠À“·≈–¢âÕ§”∂“¡„π
„∫°‘®°√√¡ ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫¢—Èπ∂—¥‰ª ‡™àπ μ–«—π π—°‡√’¬π‡ªÑ“À¡“¬  “¡“√∂‡¢’¬π¢âÕ¡Ÿ≈ ”§—≠‡æ‘Ë¡
‡μ‘¡‰¥â¡“°¢÷Èπ (2 ¢âÕ¡Ÿ≈) ¥—ß√Ÿª∑’Ë 1 ™à«ß∑’Ë 2

„π™à«ß∑’Ë 3 §“∫‡√’¬π∑’Ë 11 °‘®°√√¡ ç‡ ◊Õ¥”... “¬≈—∫·Ààßæß‰æ√é ÷́Ëß‡ªìπ ∂“π°“√≥åªí≠À“
∑’ËμâÕß°“√„Àâπ—°‡√’¬πæ¬“°√≥å·π«‚πâ¡¢Õß¢âÕ¡Ÿ≈·≈–‡¢’¬π¢âÕ§«“¡§“¥°“√≥å‡æ◊ËÕª√–°Õ∫°“√μ—¥ ‘π„® π—°‡√’¬π
 à«π„À≠à„™â‡«≈“„π°“√Õà“π ∂“π°“√≥åªí≠À“ª√–¡“≥ 3-5 π“∑’ À≈—ß®“°π—Èπ®÷ß™à«¬°—π∑”§«“¡‡¢â“„®
 ∂“π°“√≥åªí≠À“„π°≈ÿà¡¢Õßμπ‡Õß ·≈–¡’π—°‡√’¬π (√âÕ¬≈– 60 ¢Õß®”π«ππ—°‡√’¬π∑—ÈßÀ¡¥) ‡¢’¬π√–∫ÿ
¢âÕ¡Ÿ≈∑’Ë ”§—≠‰¥â∂Ÿ°μâÕß §√∫∂â«π ·≈–™—¥‡®π¡“°¢÷Èπ (3 ¢âÕ¡Ÿ≈) ‚¥¬‡¢’¬π§√Õ∫§≈ÿ¡°≈ÿà¡¢âÕ¡Ÿ≈∑’Ë°”Àπ¥
‡™àπ √æ’ π—°‡√’¬π‡ªÑ“À¡“¬ ‡¡◊ËÕ§√Ÿ‰¥â‡πâπ¬È”„Àâπ—°‡√’¬πμ√«® Õ∫‡æ◊ËÕ§âπÀ“√“¬≈–‡Õ’¬¥¢Õß¢âÕ¡Ÿ≈‡æ‘Ë¡‡μ‘¡
√æ’‰¥â∑∫∑«π ∂“π°“√≥åªí≠À“ ®π “¡“√∂‡¢’¬π√–∫ÿ¢âÕ¡Ÿ≈‡æ‘Ë¡‡μ‘¡‰¥â¡“°¢÷Èπ ¥—ß√Ÿª∑’Ë 1 ™à«ß∑’Ë 3

™à«ß∑’Ë 1 2.  ‘Ëß∑’Ë ∂“π°“√≥åªí≠À“°”Àπ¥¡“„Àâ ¡’Õ–‰√∫â“ß
- ‡«≈“°“√«‘Ëß 100 ‡¡μ√
- ®”π«π 4 §“∫  7 §√—Èß

™à«ß∑’Ë 2 2.  ‘Ëß∑’Ë ∂“π°“√≥åªí≠À“°”Àπ¥¡“„Àâ ¡’Õ–‰√∫â“ß
- ®”π«π§π∑’Ë„™â¬“„π·μà≈– Ÿμ√
- ‡«≈“∑’ËÕ“°“√∫√√‡∑“≈ß

™à«ß∑’Ë 3 2.  ‘Ëß∑’Ë ∂“π°“√≥åªí≠À“°”Àπ¥¡“„Àâ ¡’Õ–‰√∫â“ß
- ®”π«πª√–™“°√‡ ◊Õ¥”
- ¢âÕ¡Ÿ≈ªï æ.». 2554-2561
- ª√–‡∑»∑’Ë∑”°“√‡°Á∫¢âÕ¡Ÿ≈ ‰¥â·°à ª√–‡∑»‰∑¬ ª√–‡∑»æ¡à“

√Ÿª∑’Ë 1 °“√√–∫ÿ¢âÕ¡Ÿ≈∑’Ë‡°’Ë¬«¢âÕß°—∫ªí≠À“¢Õßπ—°‡√’¬π ( ÿ√‘¬—π μ–«—π ·≈–√æ’) „π™à«ß∑’Ë 1-3 μ“¡≈”¥—∫
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3.2 æƒμ‘°√√¡¥â“π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ æ‘®“√≥“®“°°“√· ¥ßÕÕ°¢Õßπ—°‡√’¬π„π°“√
‡¢’¬π√–∫ÿ«‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ·À≈àß¢âÕ¡Ÿ≈·≈–‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â (∂â“¡’)
∑—ÈßÀ¡¥„π°‘®°√√¡°“√‡√’¬π°“√ Õπ æ∫«à“ π—°‡√’¬π¡’æƒμ‘°√√¡¥â“π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ 1 ≈—°…≥– §◊Õ
π—°‡√’¬π√–∫ÿ«‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ·À≈àß¢âÕ¡Ÿ≈ ·≈–‡§√◊ËÕß¡◊Õ∑’Ë„™â‰¥â¡“°¢÷Èπ ´÷Ëß¡’√“¬≈–‡Õ’¬¥¥—ßπ’È

„π™à«ß·√°¢Õß°“√‡√’¬π°“√ Õπ §“∫‡√’¬π∑’Ë 1 °‘®°√√¡ çμ—«·∑π∑’¡™“μ‘‰∑¬é æ∫«à“π—°‡√’¬π
 à«π„À≠à√–∫ÿ«‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ·À≈àß¢âÕ¡Ÿ≈ ·≈–‡§√◊ËÕß¡◊Õ (∂â“¡’) ∑’Ë„™â‰¥âπâÕ¬¡“° ‚¥¬‡≈◊Õ°μÕ∫
‡æ’¬ß 1 «‘∏’ μ“¡∑’Ë ∂“π°“√≥åªí≠À“°”Àπ¥¡“„Àâ‡∑à“π—Èπ ´÷Ëß‡ªìπ°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈®“°¢âÕ¡Ÿ≈∑ÿμ‘¬¿Ÿ¡‘
‡™àπ √æ’ π—°‡√’¬π‡ªÑ“À¡“¬ √æ’ ‡≈◊Õ°μÕ∫‡æ’¬ß 1 «‘∏’ ¥—ß√Ÿª∑’Ë 2 ™à«ß∑’Ë 1

μàÕ¡“„π™à«ß∑’Ë 2 §“∫‡√’¬π∑’Ë 7 À≈—ß®“°§√Ÿ‰¥â·π–π”„Àâπ—°‡√’¬π√à«¡°—π«‘‡§√“–Àå ∂“π°“√≥å
ªí≠À“„π„∫°‘®°√√¡ ç ¡ÿπ‰æ√≈¥‰¡‡°√πé ‚¥¬‡πâπ¬È”«à“πÕ°®“°°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈®“°¢âÕ¡Ÿ≈∑ÿμ‘¬¿Ÿ¡‘
„π∑“ßªØ‘∫—μ‘π—°‡√’¬π “¡“√∂‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈®“°ºŸâ∑’Ë„Àâ¢âÕ¡Ÿ≈À√◊Õ·À≈àß∑’Ë¡“‚¥¬μ√ß ´÷Ëß‡ªìπ°“√‡°Á∫
√«∫√«¡¢âÕ¡Ÿ≈®“°¢âÕ¡Ÿ≈ª∞¡¿Ÿ¡‘ æ∫«à“ π—°‡√’¬π‡√‘Ë¡‡¢’¬π«‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈‡æ‘Ë¡‡μ‘¡‰¥â¡“°¢÷Èπ ( 2 «‘∏’)
‡π◊ËÕß®“°π—°‡√’¬π„™â‡«≈“„π°“√´—°∂“¡À√◊ÕÕ¿‘ª√“¬„π°≈ÿà¡π“π¡“°¢÷Èπ (ª√–¡“≥ 3-4 π“∑’) ‚¥¬Õ¿‘ª√“¬
‡°’Ë¬«°—∫«‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈∑’Ë§“¥«à“®–‡ªìπ‰ª‰¥â®“°°“√‡°Á∫¢âÕ¡Ÿ≈®√‘ß ‡™àπ μ–«—π π—°‡√’¬π‡ªÑ“À¡“¬
‡¢’¬π«‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈‡æ‘Ë¡‡μ‘¡‰¥â¡“°¢÷Èπ∂÷ß 2 «‘∏’ ¥—ß√Ÿª∑’Ë 2 ™à«ß∑’Ë 2

√Ÿª∑’Ë 2 °“√√–∫ÿ«‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ·À≈àß¢âÕ¡Ÿ≈·≈–‡§√◊ËÕß¡◊Õ¢Õßπ—°‡√’¬π ( ÿ√‘¬—π μ–«—π ·≈–√æ’) „π
™à«ß∑’Ë 1-3 μ“¡≈”¥—∫

™à«ß∑’Ë 1 «‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ·À≈àß¢âÕ¡Ÿ≈ ‡§√◊ËÕß¡◊Õ∑’Ë„™â (∂â“¡’)

μ√«® Õ∫®“°μ“√“ß μ“√“ß∑’Ë°”Àπ¥„Àâ ‡§√◊ËÕß§‘¥‡≈¢

™à«ß∑’Ë 2 «‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ·À≈àß¢âÕ¡Ÿ≈ ‡§√◊ËÕß¡◊Õ∑’Ë„™â (∂â“¡’)

°“√∑¥≈Õß ‡«≈“∑’Ë¬“ÕÕ°ƒ∑∏‘Ï ¬“∑—Èß 2  Ÿμ√

°“√ ◊∫§âπ ¢âÕ¡Ÿ≈®“°‚√ßæ¬“∫“≈ -

™à«ß∑’Ë 3 «‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ·À≈àß¢âÕ¡Ÿ≈ ‡§√◊ËÕß¡◊Õ∑’Ë„™â (∂â“¡’)
 ◊∫§âπ Õ‘π‡∑Õ√å‡πÁμ §Õ¡æ‘«‡μÕ√å,  ¡“√å∑‚øπ

 ”√«® ‡®â“Àπâ“∑’Ë∑”°“√ ”√«® ·∫∫∫—π∑÷°
ª√–™“°√‡ ◊Õ¥”

 ◊∫§âπ Àπ—ß ◊Õμà“ß Ê -



SWU Sci. J. Vol. 36 No. 2 (2020)236

„π™à«ß∑’Ë 3 ¢Õß°“√‡√’¬π°“√ Õπ §“∫‡√’¬π∑’Ë 11 °‘®°√√¡ ç‡ ◊Õ¥”... “¬≈—∫·Ààßæß‰æ√é
æ∫«à“ π—°‡√’¬π à«π„À≠à “¡“√∂‡¢’¬π«‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ·À≈àß¢âÕ¡Ÿ≈ ·≈–‡§√◊ËÕß¡◊Õ‰¥â§√∫∂â«π ‡™àπ
π—°‡√’¬π‡ªÑ“À¡“¬Õ“∑‘μ¬å‡¢’¬π«‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈‰¥â 3 «‘∏’ √«¡∂÷ß “¡“√∂‡¢’¬π«‘∏’°“√‡°Á∫√«∫√«¡
¢âÕ¡Ÿ≈∑—Èß®“°¢âÕ¡Ÿ≈∑ÿμ‘¬¿Ÿ¡‘·≈–ª∞¡¿Ÿ¡‘ ¥—ß√Ÿª∑’Ë 2 ™à«ß∑’Ë 3

3.3 æƒμ‘°√√¡¥â“π°“√π”‡ πÕ¢âÕ¡Ÿ≈ æ‘®“√≥“°“√· ¥ßÕÕ°¢Õßπ—°‡√’¬π„π°“√√–∫ÿ√Ÿª·∫∫
°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â∑—ÈßÀ¡¥·≈–Õ∏‘∫“¬‡Àμÿº≈„π°“√‡≈◊Õ°√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈‰¥âÕ¬à“ß‡À¡“– ¡
· ¥ß§à“∑“ß ∂‘μ‘ ®—¥°≈ÿà¡¢âÕ¡Ÿ≈„π√Ÿª°“√ √ÿª√«¡À√◊Õ°”Àπ¥μ—«·ª√∑’Ë· ¥ß§«“¡ —¡æ—π∏å¢Õß¢âÕ¡Ÿ≈‰¥â
Õ¬à“ß∂Ÿ°μâÕß · ¥ß«‘∏’°“√π”‡ πÕ∑’Ë √ÿª¢âÕ¡Ÿ≈®“° ∂“π°“√≥åªí≠À“ æ∫«à“ π—°‡√’¬π¡’æƒμ‘°√√¡°“√„Àâ
‡Àμÿº≈‡™‘ß ∂‘μ‘¥â“π°“√π”‡ πÕ¢âÕ¡Ÿ≈ 2 ≈—°…≥– ´÷Ëß¡’√“¬≈–‡Õ’¬¥¥—ßπ’È

(1) π—°‡√’¬π√–∫ÿ√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â·≈–Õ∏‘∫“¬‡Àμÿº≈„π°“√‡≈◊Õ°√Ÿª·∫∫
°“√π”‡ πÕ¢âÕ¡Ÿ≈‰¥âÕ¬à“ß‡À¡“– ¡¡“°¢÷Èπ

„π™à«ß·√°¢Õß°“√‡√’¬π°“√ Õπ §“∫‡√’¬π∑’Ë 1 °‘®°√√¡ çμ—«·∑π∑’¡™“μ‘‰∑¬é π—°‡√’¬πμâÕß√–∫ÿ
√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â∑—ÈßÀ¡¥·≈–Õ∏‘∫“¬‡Àμÿº≈„π°“√‡≈◊Õ°√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈
· ¥ß§à“∑“ß ∂‘μ‘ · ¥ß°“√®—¥°≈ÿà¡¢âÕ¡Ÿ≈„π√Ÿª°“√ √ÿª√«¡À√◊Õ°”Àπ¥μ—«·ª√∑’Ë· ¥ß§«“¡ —¡æ—π∏å¢Õß
¢âÕ¡Ÿ≈∑’Ëπ”‰ª Ÿà°“√· ¥ß√Ÿª·∫∫°“√π”‡ πÕ®“° ∂“π°“√≥åªí≠À“ æ∫«à“π—°‡√’¬π à«π„À≠à (√âÕ¬≈– 60 ¢Õß
®”π«ππ—°‡√’¬π∑—ÈßÀ¡¥) √–∫ÿ√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â·≈–Õ∏‘∫“¬‡Àμÿº≈„π°“√‡≈◊Õ°√Ÿª·∫∫
°“√π”‡ πÕ¢âÕ¡Ÿ≈‰¥âπâÕ¬¡“° ‚¥¬‡≈◊Õ°μÕ∫‡æ’¬ß 1 «‘∏’ μ“¡∑’Ë ∂“π°“√≥åªí≠À“°”Àπ¥¡“„Àâ‡∑à“π—Èπ·≈–
‡¢’¬πÕ∏‘∫“¬· ¥ß‡Àμÿº≈„π°“√‡≈◊Õ°√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈ ‚¥¬‡≈◊Õ°‡¢’¬πÕ∏‘∫“¬‡Àμÿº≈ —ÈπÊ ‡™àπ
 ÿ√‘¬—π π—°‡√’¬π‡ªÑ“À¡“¬ ‡≈◊Õ°√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈‡æ’¬ß 1 «‘∏’ ¥—ß√Ÿª∑’Ë 3 ™à«ß∑’Ë 1

„π™à«ß∑’Ë 2 §“∫‡√’¬π∑’Ë 7 À≈—ß®“°§√Ÿ·π–π”„Àâπ—°‡√’¬π√à«¡°—π«‘‡§√“–Àå√Ÿª·∫∫°“√π”‡ πÕ
¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â„π ∂“π°“√≥åªí≠À“„π„∫°‘®°√√¡ ç ¡ÿπ‰æ√≈¥‰¡‡°√πé ‡æ◊ËÕÀ“«‘∏’°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ë‡ªìπ
‰ª‰¥â·≈–Õ∏‘∫“¬‡Àμÿº≈„π°“√‡≈◊Õ°√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈‡æ‘Ë¡‡μ‘¡ æ∫«à“π—°‡√’¬π„™â‡«≈“„π°“√
Õ¿‘ª√“¬°—π„π°≈ÿà¡π“π¡“°¢÷Èπ (ª√–¡“≥ 3-4 π“∑’) ‚¥¬π—°‡√’¬π à«π„À≠à (√âÕ¬≈– 65 ¢Õß®”π«π
π—°‡√’¬π∑—ÈßÀ¡¥)  “¡“√∂‡¢’¬π«‘∏’°“√π”‡ πÕ¢âÕ¡Ÿ≈‡æ‘Ë¡‡μ‘¡‰¥â¡“°¢÷Èπ (2-3 «‘∏’) ·≈–‡¢’¬πÕ∏‘∫“¬‡Àμÿº≈
„π°“√‡≈◊Õ°√Ÿª·∫∫°“√π”‡ πÕ‰¥â™—¥‡®π¡“°¢÷Èπ ‡™àπ μ–«—π π—°‡√’¬π‡ªÑ“À¡“¬  “¡“√∂‡¢’¬π«‘∏’°“√π”‡ πÕ
¢âÕ¡Ÿ≈‰¥â 3 «‘∏’ ¥—ß√Ÿª∑’Ë 3 ™à«ß∑’Ë 2

„π™à«ß∑’Ë 3 §“∫‡√’¬π∑’Ë 11 °‘®°√√¡ ç‡ ◊Õ¥”... “¬≈—∫·Ààßæß‰æ√é π—°‡√’¬π “¡“√∂‡¢’¬π«‘∏’
°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â·≈–Õ∏‘∫“¬‡Àμÿº≈„π°“√‡≈◊Õ°√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈‰¥â§√∫∂â«π (√âÕ¬≈– 70
¢Õß®”π«ππ—°‡√’¬π∑—ÈßÀ¡¥) μ—«Õ¬à“ß‡™àπ º≈ß“π¢Õßπ—°‡√’¬π‡ªÑ“À¡“¬Õ“∑‘μ¬å ¥—ß√Ÿª∑’Ë 3 ™à«ß∑’Ë 3



«“√ “√«‘∑¬“»“ μ√å ¡»« ªï∑’Ë 36 ©∫—∫∑’Ë 2 ∏—π«“§¡ (2563) 237

(2) π—°‡√’¬π· ¥ß√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈‚¥¬°“√ √â“ßμ“√“ß ·ºπ¿Ÿ¡‘·∑àß ·≈–°√“ø‡ âπ∑’Ë
 √ÿª¢âÕ¡Ÿ≈®“° ∂“π°“√≥åªí≠À“‰¥â∂Ÿ°μâÕß¡“°¢÷Èπ

„π™à«ß·√°¢Õß°‘®°√√¡°“√‡√’¬π°“√ Õπ §“∫‡√’¬π∑’Ë 1 °‘®°√√¡ çμ—«·∑π∑’¡™“μ‘‰∑¬é π—°‡√’¬π
· ¥ß√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈√Ÿª·∫∫μà“ßÊ ∑’Ë √ÿª¢âÕ¡Ÿ≈§à“ ∂‘μ‘∑’Ë ”§—≠®“° ∂“π°“√≥åªí≠À“ “¡“√∂
π”¡“„™âª√–°Õ∫‡Àμÿº≈„π°“√§âπÀ“§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“ æ∫«à“ ¡’π—°‡√’¬π‡æ’¬ß 8 §π‡∑à“π—Èπ
(√âÕ¬≈– 40 ¢Õß®”π«ππ—°‡√’¬π∑—ÈßÀ¡¥) ‡≈◊Õ°· ¥ß√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈‚¥¬„™âμ“√“ß ÷́Ëß®“°°“√
 —ß‡°μº≈ß“π‡¢’¬ππ—°‡√’¬π à«π„À≠à· ¥ß§à“∑“ß ∂‘μ‘∑’Ë Õ¥§≈âÕß°—∫ ∂“π°“√≥åªí≠À“πâÕ¬¡“° (1-2 §à“)
‚¥¬ à«π„À≠àπ—°‡√’¬π‡≈◊Õ°· ¥ß√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈‚¥¬„™â·ºπ¿Ÿ¡‘·∑àß·∑π°“√„™âμ“√“ß ÷́Ëß√Ÿª·∫∫
°“√π”‡ πÕ∑’Ë‰¥â¬—ß‰¡à Õ¥§≈âÕß°—∫¢âÕ¡Ÿ≈®“° ∂“π°“√≥åªí≠À“ μ—«Õ¬à“ß‡™àπ π—°‡√’¬π‡ªÑ“À¡“¬ √æ’ ‡≈◊Õ°„™â
§à“‡©≈’Ë¬‡≈¢§≥‘μ‡æ’¬ßÀπ÷Ëß§à“‡∑à“π—Èπ ·μà‰¡àæ∫√àÕß√Õ¬¢Õß°“√§”π«≥§à“‡©≈’Ë¬‡≈¢§≥‘μ ‡≈◊Õ°√Ÿª·∫∫
°“√π”‡ πÕ¢âÕ¡Ÿ≈‚¥¬„™â·ºπ¿Ÿ¡‘·∑àß‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈‡«≈“°“√«‘Ëß¢Õßπ—°°√’±“∑—Èß ’Ë§π ‚¥¬æ∫¢âÕ
∫°æ√àÕß„π°“√‡¢’¬π·ºπ¿Ÿ¡‘·∑àß (‰¡à‡¢’¬πÀ—«≈Ÿ°»√¢Õß·°π ·≈–·°π ‰¡à°”Àπ¥Àπà«¬¢Õß¢âÕ¡Ÿ≈ °”Àπ¥
¿“æ·ºπ¿Ÿ¡‘∑’Ë· ¥ß≈—°…≥–¢Õß¢âÕ¡Ÿ≈‰¡à∂Ÿ°μâÕß) ¥—ß√Ÿª∑’Ë 4 ™à«ß∑’Ë 1

„π™à«ß∑’Ë 2 §“∫‡√’¬π∑’Ë 7 À≈—ß®“°§√Ÿ·π–π”„Àâπ—°‡√’¬π√à«¡°—π«‘‡§√“–Àå√Ÿª·∫∫°“√π”‡ πÕ
¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â„π ∂“π°“√≥åªí≠À“„π„∫°‘®°√√¡ ç ¡ÿπ‰æ√≈¥‰¡‡°√πé æ∫«à“ ‡¡◊ËÕπ—°‡√’¬π≈ß¡◊ÕªØ‘∫—μ‘
°‘®°√√¡¡“°¢÷Èπ π—°‡√’¬π à«π„À≠à (√âÕ¬≈– 45 ¢Õß®”π«ππ—°‡√’¬π∑—ÈßÀ¡¥) ‡≈◊Õ°· ¥ß√Ÿª·∫∫°“√π”

√Ÿª∑’Ë 3 °“√√–∫ÿ√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈·≈–Õ∏‘∫“¬‡Àμÿº≈„π°“√‡≈◊Õ°√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈¢Õß ÿ√‘¬—π
μ–«—π ·≈–√æ’ „π™à«ß∑’Ë 1-3 μ“¡≈”¥—∫

™à«ß∑’Ë 1 √Ÿª·∫∫„π°“√π”‡ πÕ¢âÕ¡Ÿ≈ ‡Àμÿº≈„π°“√‡≈◊Õ°

μ“√“ß ¥Ÿßà“¬ ‡ª√’¬∫‡∑’¬∫‰¥âÕ¬à“ß™—¥‡®π

™à«ß∑’Ë 2 √Ÿª·∫∫„π°“√π”‡ πÕ¢âÕ¡Ÿ≈ ‡Àμÿº≈„π°“√‡≈◊Õ°

μ“√“ß ‡ª√’¬∫‡∑’¬∫‰¥âßà“¬ ·≈–™—¥‡®π

·ºπ¿Ÿ¡‘·∑àß ‡ÀÁπ¿“æ‰¥â™—¥‡®π

·ºπ¿Ÿ¡‘«ß°≈¡  “¡“√∂·∫àß‡ªìπ‡ªÕ√å‡´Áπμå‰¥âßà“¬

™à«ß∑’Ë 3 √Ÿª·∫∫„π°“√π”‡ πÕ¢âÕ¡Ÿ≈ ‡Àμÿº≈„π°“√‡≈◊Õ°

°√“ø‡ âπ ®– “¡“√∂¡Õß‡ÀÁπ·π«‚πâ¡„π°“√‡æ‘Ë¡®”π«π™—¥‡®π

μ“√“ß ¡Õß‡ÀÁπ¢âÕ¡Ÿ≈‰¥âÕ¬à“ß‡ªìπ√–‡∫’¬∫
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‡ πÕ¢âÕ¡Ÿ≈¥â«¬·ºπ¿Ÿ¡‘·∑àß ´÷Ëß√Ÿª·∫∫°“√π”‡ πÕ∑’Ë‰¥â Õ¥§≈âÕß°—∫¢âÕ¡Ÿ≈®“° ∂“π°“√≥åªí≠À“ ·μà¬—ß
æ∫¢âÕ∫°æ√àÕß‡≈Á°πâÕ¬ ‚¥¬·∫àß ‡°≈°«â“ß‡°‘π‰ª ‰¡à≈ß√“¬≈–‡Õ’¬¥¢Õß ¢âÕ§«“¡°”°—∫·°π ·≈–·°π  ”À√—∫
π—°‡√’¬π‡ªÑ“À¡“¬ √æ’ ‡≈◊Õ°· ¥ß√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈¥â«¬·ºπ¿Ÿ¡‘·∑àß„π°“√‡ª√’¬∫‡∑’¬∫‡«≈“¢Õßμ—«
¬“ Ÿμ√∑’Ë 1 ·≈– Ÿμ√∑’Ë 2 ·μà¡’¢âÕ∫°æ√àÕß ‚¥¬‰¡à°”Àπ¥ ‡°≈·≈–‰¡à°”Àπ¥≈—°…≥–°≈ÿà¡¢âÕ¡Ÿ≈¢Õß
·ºπ¿Ÿ¡‘·∑àß√–À«à“ß¬“ Ÿμ√∑’Ë 1 °—∫ Ÿμ√∑’Ë 2 „π¢≥–∑’ËÕ“∑‘μ¬å ‡≈◊Õ°· ¥ß√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈¥â«¬
·ºπ¿Ÿ¡‘·∑àß„π°“√‡ª√’¬∫‡∑’¬∫‡«≈“¢Õßμ—«¬“ Ÿμ√∑’Ë 1 ·≈– Ÿμ√∑’Ë 2 ‰¥â™—¥‡®π°«à“ ¥—ß√Ÿª∑’Ë 4 ™à«ß∑’Ë 2

™à«ß∑’Ë 1

™à«ß∑’Ë 2

™à«ß∑’Ë 3

√Ÿª∑’Ë 4 °“√· ¥ß√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ë √ÿª¢âÕ¡Ÿ≈®“° ∂“π°“√≥åªí≠À“¢Õßπ—°‡√’¬π (√æ’ ·≈–Õ“∑‘μ¬å)
„π™à«ß∑’Ë 1-3 μ“¡≈”¥—∫
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„π™à«ß∑’Ë 3 §“∫‡√’¬π∑’Ë 11 °‘®°√√¡ ç‡ ◊Õ¥”... “¬≈—∫·Ààßæß‰æ√é ´÷Ëß‡ªìπ°‘®°√√¡∑’ËμâÕß°“√
„Àâπ—°‡√’¬πæ¬“°√≥å·π«‚πâ¡¢Õß®”π«πª√–™“°√‡ ◊Õ¥”‡ª√’¬∫‡∑’¬∫√–À«à“ßª√–‡∑»‰∑¬·≈–ª√–‡∑»æ¡à“
‚¥¬π—°‡√’¬π°”Àπ¥μ—«·ª√∑’Ëπ”‰ª Ÿà°“√‡¢’¬π¢âÕ§«“¡§“¥°“√≥å ‡æ◊ËÕ· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß®”π«πªï
æ.». ·≈– ®”π«πª√–™“°√‡ ◊Õ¥”„πª√–‡∑»‰∑¬·≈–ª√–‡∑»æ¡à“ æ∫«à“ π—°‡√’¬π à«π„À≠à (√âÕ¬≈– 60 ¢Õß
®”π«ππ—°‡√’¬π∑—ÈßÀ¡¥) · ¥ß√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ëπ”‰ª Ÿà°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈„π°“√§âπÀ“§”μÕ∫‰¥â
∂Ÿ°μâÕß ‚¥¬‡≈◊Õ°„™â√Ÿª·∫∫°“√π”‡ πÕ¥â«¬°√“ø‡ âπ´÷Ëß‡ªìπ√Ÿª·∫∫∑’Ë‡À¡“– ¡¢Õß ∂“π°“√≥åªí≠À“
·¡â«à“„π„π™à«ß∑’Ë 1 π—°‡√’¬π®–‡≈◊Õ°„™â°“√æ¬“°√≥å·π«‚πâ¡®“°°“√°–ª√–¡“≥ ‡¡◊ËÕπ—°‡√’¬π‰¥â≈ß¡◊Õ
ªØ‘∫—μ‘°‘®°√√¡¡“°¢÷Èπ π—°‡√’¬π “¡“√∂°”Àπ¥μ—«·ª√∑’Ëπ”‰ª Ÿà°“√ √â“ß¢âÕ§«“¡§“¥°“√≥å‰¥â™—¥‡®π ®÷ß
‡≈◊Õ°„™â°√“ø‡ âπ‡æ◊ËÕ· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß®”π«πªï æ.». ·≈–®”π«πª√–™“°√‡ ◊Õ¥”„πª√–‡∑»‰∑¬
·≈–ª√–‡∑»æ¡à“ ‡™àπ Õ“∑‘μ¬å π—°‡√’¬π‡ªÑ“À¡“¬ · ¥ß√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ëπ”‰ª Ÿà°“√«‘‡§√“–Àå
¢âÕ¡Ÿ≈„π°“√§âπÀ“§”μÕ∫‰¥â∂Ÿ°μâÕß‚¥¬‡≈◊Õ°„™â√Ÿª·∫∫°“√π”‡ πÕ¥â«¬°√“ø‡ âπ´÷Ëß‡ªìπ√Ÿª·∫∫∑’Ë‡À¡“– ¡
¢Õß ∂“π°“√≥åªí≠À“ ·≈–· ¥ß√“¬≈–‡Õ’¬¥¢Õß°√“ø‡ âπ‰¥â∂Ÿ°μâÕß ™—¥‡®π ‡™àπ‡¥’¬«°—∫√æ’ ∑’Ë‡≈◊Õ°„™â
√Ÿª·∫∫°“√π”‡ πÕ¥â«¬°√“ø‡ âπ‡™àπ°—π ¥—ß√Ÿª∑’Ë 4 ™à«ß∑’Ë 3

3.4 æƒμ‘°√√¡¥â“π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ æ‘®“√≥“°“√· ¥ßÕÕ°¢Õßπ—°‡√’¬π„π°“√· ¥ß°“√
«‘‡§√“–Àå¢âÕ¡Ÿ≈„π°“√§âπÀ“§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“ ‚¥¬„™â°“√‡ª√’¬∫‡∑’¬∫ √–∫ÿ·π«‚πâ¡®“°¢âÕ¡Ÿ≈
§“¥°“√≥åÀ√◊Õ§âπÀ“§”μÕ∫/¢âÕ§«“¡§“¥°“√≥å‚¥¬„™â¢âÕ¡Ÿ≈∑“ß ∂‘μ‘ æ∫«à“ π—°‡√’¬π¡’æƒμ‘°√√¡°“√„Àâ
‡Àμÿº≈‡™‘ß ∂‘μ‘¥â“π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ 1 ≈—°…≥– §◊Õ π—°‡√’¬π‡¢’¬π§”Õ∏‘∫“¬„π°“√· ¥ß°“√«‘‡§√“–Àå
¢âÕ¡Ÿ≈„π°“√§âπÀ“§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“ ®“°°“√‡ª√’¬∫‡∑’¬∫ √–∫ÿ·π«‚πâ¡®“°¢âÕ¡Ÿ≈ À√◊Õ§âπÀ“§”
μÕ∫/¢âÕ§«“¡§“¥°“√≥å‚¥¬„™â¢âÕ¡Ÿ≈∑“ß ∂‘μ‘‰¥â™—¥‡®π·≈– Õ¥§≈âÕß°—∫¢âÕ¡Ÿ≈ ´÷Ëß¡’√“¬≈–‡Õ’¬¥¥—ßπ’È

„π™à«ß·√°¢Õß°“√‡√’¬π°“√ Õπ §“∫‡√’¬π∑’Ë 1 °‘®°√√¡ çμ—«·∑π∑’¡™“μ‘‰∑¬é æ∫«à“ π—°‡√’¬π
 à«π„À≠à«‘‡§√“–Àå¢âÕ¡Ÿ≈„π°“√§âπÀ“§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“ ‚¥¬„™â°“√‡ª√’¬∫‡∑’¬∫ √–∫ÿ·π«‚πâ¡
®“°¢âÕ¡Ÿ≈ §“¥°“√≥åÀ√◊Õ§âπÀ“§”μÕ∫/¢âÕ§«“¡§“¥°“√≥å‚¥¬„™â¢âÕ¡Ÿ≈∑“ß ∂‘μ‘‰¥âπâÕ¬¡“° (√âÕ¬≈– 60 ¢Õß
®”π«ππ—°‡√’¬π∑—ÈßÀ¡¥) ‰¡à¡’°“√· ¥ß·π«§‘¥‡æ◊ËÕ«‘‡§√“–Àå·π«∑“ß¢Õß§”μÕ∫ ‚¥¬‡≈◊Õ°‡¢’¬π∫√√¬“¬ —ÈπÊ
‡™àπ √æ’ π—°‡√’¬π‡ªÑ“À¡“¬ ‡≈◊Õ°„™â§à“‡©≈’Ë¬‡≈¢§≥‘μ‡æ’¬ß§à“‡¥’¬«„π°“√«‘‡§√“–Àå ∑”„Àâ‰¡à “¡“√∂‡ª√’¬∫
‡∑’¬∫¢âÕ¡Ÿ≈ ∂‘μ‘Õ◊ËπÊ ‰¥â ¥—ß√Ÿª∑’Ë 5 ™à«ß∑’Ë 1

„π™à«ß∑’Ë 2 §“∫‡√’¬π∑’Ë 7 °‘®°√√¡ ç ¡ÿπ‰æ√≈¥‰¡‡°√πé æ∫«à“π—°‡√’¬π à«π„À≠à«‘‡§√“–Àå
¢âÕ¡Ÿ≈„π°“√§âπÀ“§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“ ‚¥¬„™â°“√‡ª√’¬∫‡∑’¬∫ √–∫ÿ·π«‚πâ¡®“°¢âÕ¡Ÿ≈ §“¥°“√≥å
À√◊Õ§âπÀ“§”μÕ∫/¢âÕ§«“¡§“¥°“√≥å‚¥¬„™â¢âÕ¡Ÿ≈∑“ß ∂‘μ‘‰¥â¡“°¢÷Èπ (√âÕ¬≈– 45 ¢Õß®”π«ππ—°‡√’¬π
∑—ÈßÀ¡¥) ¡’°“√· ¥ß·π«§‘¥‡æ◊ËÕÕ∏‘∫“¬§”μÕ∫‚¥¬„™â¢âÕ¡Ÿ≈®“°¥â“π°“√π”‡ πÕ¢âÕ¡Ÿ≈¡“‡ªìπ¢âÕ¡Ÿ≈Õâ“ßÕ‘ß
„π°“√«‘‡§√“–Àå ‡™àπ Õ“∑‘μ¬å π—°‡√’¬π‡ªÑ“À¡“¬ ∑’Ë¡’°“√«‘‡§√“–Àå™à«ß‡«≈“∑’ËÕ“°“√ª«¥»’√…–∫√√‡∑“≈ß¢Õß
¬“ Ÿμ√∑’Ë 1 ·≈– Ÿμ√∑’Ë 2 ‚¥¬„™â¢âÕ¡Ÿ≈®“°·ºπ¿Ÿ¡‘·∑àß∑’Ë· ¥ß°“√‡ª√’¬∫‡∑’¬∫„π¥â“π°“√π”‡ πÕ¢âÕ¡Ÿ≈
¡“™à«¬«‘‡§√“–Àå™à«ß‡«≈“∑’ËÕ“°“√ª«¥»’√…–∫√√‡∑“≈ß¢Õß¬“ Ÿμ√∑’Ë 1 ·≈– Ÿμ√∑’Ë 2 ¥—ß√Ÿª∑’Ë 5 ™à«ß∑’Ë 2
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™à«ß∑’Ë 1 8 „Àâπ—°‡√’¬π· ¥ß‡Àμÿº≈ª√–°Õ∫°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈„π°“√§âπÀ“§”μÕ∫Õ¬à“ß≈–‡Õ’¬¥
‚¥¬„™â¢âÕ¡Ÿ≈∑“ß ∂‘μ‘∑’Ë‰¥â
§à“‡©≈’Ë¬‡«≈“°“√«‘Ëß¢Õß·μà≈–§π ‚¥¬¿—  √¡’§à“‡©≈’Ë¬πâÕ¬∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ ‡®π «“ π“
·≈–‡√«¥’

™à«ß∑’Ë 2 8. „Àâπ—°‡√’¬π· ¥ß‡Àμÿº≈ª√–°Õ∫°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈„π°“√§âπÀ“§”μÕ∫Õ¬à“ß≈–‡Õ’¬¥
‚¥¬„™â‡Àμÿº≈‡™‘ß ∂‘μ‘„π°“√∑”π“¬º≈∑’Ë‡°‘¥¢÷Èπ®“°°“√π”‡ πÕ¢âÕ¡Ÿ≈
®“°°“√«“¥·ºπ¿Ÿ¡‘®–‡ÀÁπ‰¥â«à“ ¬“™π‘¥∑’Ë 2 ¡’ª√– ‘∑∏‘¿“æ¥’°«à“™π‘¥∑’Ë 1 Õ¬à“ß™—¥‡®π
‚¥¬™à«ß‡«≈“∑’Ë 1

™à«ß∑’Ë 3 8 „Àâπ—°‡√’¬π· ¥ß«‘∏’°“√‡¢’¬π¢âÕ§«“¡§“¥°“√≥åª√–°Õ∫°“√§âπÀ“§”μÕ∫
y = ax + b ‰∑¬ y1 = 11.6x-29,627 ..........(1)
11 = a (2355) + b ..........(1) y1 = 11x-28,073 ..........(2)
69 = a(2560) + b ..........(2)
(2)-(1) 11.6x-29,627 = 11x-28,093
58 = a (5)  06x = 1,554
a = 11.6 x = 2,590

·∑π a „π (1) : 11 = 11.6 (2535) + b
11 = 21,638) + b
b = -29,627

æ¡à“
32 = a (2535) + b ..........(1)
87 = a (2560) + b ..........(2)

(2)-(1)
55 = a (5)
a = 11

 ·∑π a „π (1) :  32 = 11 (2555) + b
 32 = 28,105 + b

b = -28,073

√Ÿª∑’Ë 5 °“√‡¢’¬π§”Õ∏‘∫“¬„π°“√· ¥ß°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈„π°“√§âπÀ“§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“¢Õß √æ’
·≈–Õ“∑‘μ¬å „π™à«ß∑’Ë 1-3 μ“¡≈”¥—∫
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„π™à«ß∑’Ë 3 §“∫‡√’¬π∑’Ë 11 °‘®°√√¡ ç‡ ◊Õ¥”... “¬≈—∫·Ààßæß‰æ√é ÷́Ëß‡ªìπ°‘®°√√¡∑’Ëπ—°‡√’¬π
μâÕß«‘‡§√“–Àå·π«‚πâ¡¢Õß®”π«πª√–™“°√‡ ◊Õ¥”‡ª√’¬∫‡∑’¬∫√–À«à“ßª√–‡∑»‰∑¬·≈–ª√–‡∑»æ¡à“ ‚¥¬
‡¢’¬π¢âÕ§«“¡§“¥°“√≥å ‡æ◊ËÕ· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß®”π«πªï æ.». ·≈– ®”π«πª√–™“°√‡ ◊Õ¥”„π
ª√–‡∑»‰∑¬·≈–ª√–‡∑»æ¡à“ æ∫«à“ π—°‡√’¬π à«π„À≠à«‘‡§√“–Àå¢âÕ¡Ÿ≈„π°“√§âπÀ“§”μÕ∫¢Õß ∂“π°“√≥å
ªí≠À“ ‚¥¬„™â°“√‡ª√’¬∫‡∑’¬∫ √–∫ÿ·π«‚πâ¡®“°¢âÕ¡Ÿ≈ §“¥°“√≥åÀ√◊Õ§âπÀ“§”μÕ∫/¢âÕ§«“¡§“¥°“√≥å‚¥¬
„™â¢âÕ¡Ÿ≈∑“ß ∂‘μ‘‰¥â¡“°¢÷Èπ ‡¡◊ËÕπ—°‡√’¬π‰¥â≈ß¡◊ÕªØ‘∫—μ‘°‘®°√√¡¡“°¢÷Èπ (√âÕ¬≈– 60 ¢Õß®”π«ππ—°‡√’¬π
∑—ÈßÀ¡¥)  “¡“√∂‡¢’¬π¢âÕ§«“¡§“¥°“√≥å‰¥â∂Ÿ°μâÕß™—¥‡®π¬‘Ëß¢÷Èπ ∑—Èßπ’È‡π◊ËÕß¡“®“°π—°‡√’¬π‡≈◊Õ°„™â°√“ø
‡ âπ„π°“√· ¥ß·π«‚πâ¡¢Õß¢âÕ¡Ÿ≈√–À«à“ß ªï æ.». ·≈–®”π«πª√–™“°√‡ ◊Õ¥”„πª√–‡∑»‰∑¬·≈–ª√–‡∑»
æ¡à“ ‡æ◊ËÕæ¬“°√≥å®”π«πª√–™“°√‡ ◊Õ¥”„πÕπ“§μ ‡™àπ Õ“∑‘μ¬åπ—°‡√’¬π‡ªÑ“À¡“¬ ‡¢’¬π¢âÕ§«“¡§“¥
°“√≥å∑’Ë· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß®”π«πªï æ.». ·≈– ®”π«πª√–™“°√‡ ◊Õ¥”„πª√–‡∑»‰∑¬·≈–ª√–‡∑»
æ¡à“‰¥â∂Ÿ°μâÕß ™—¥‡®π ¥—ß√Ÿª∑’Ë 5 ™à«ß∑’Ë 3

3.5 æƒμ‘°√√¡¥â“π°“√ √ÿª§”μÕ∫ æ‘®“√≥“°“√· ¥ßÕÕ°¢Õßπ—°‡√’¬π„π°“√ √ÿª§”μÕ∫
·≈–Õ∏‘∫“¬‡Àμÿº≈¢Õß ∂“π°“√≥åªí≠À“ æ√âÕ¡· ¥ß°“√μ√«® Õ∫§«“¡∂Ÿ°μâÕß·≈–Õ∏‘∫“¬‡Àμÿº≈¢Õß
 ∂“π°“√≥åªí≠À“ æ∫«à“ π—°‡√’¬π¡’æƒμ‘°√√¡°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¥â“π°“√ √ÿª§”μÕ∫ 1 ≈—°…≥– §◊Õ π—°‡√’¬π
‡¢’¬π √ÿª§”μÕ∫·≈–μ√«® Õ∫§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“‰¥â∂Ÿ°μâÕß¡“°¢÷Èπ

„π™à«ß·√°¢Õß°“√‡√’¬π°“√ Õπ §“∫‡√’¬π∑’Ë 1 °‘®°√√¡ çμ—«·∑π∑’¡™“μ‘‰∑¬é π—°‡√’¬π à«π
„À≠à‡¢’¬π √ÿª§”μÕ∫·≈–μ√«® Õ∫§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“‰¥âπâÕ¬¡“° ®“°°“√ —ß‡°μß“π‡¢’¬π¢Õß
π—°‡√’¬π æ∫«à“ π—°‡√’¬π„™â‡«≈“„π°“√∑”§«“¡‡¢â“„® ∂“π°“√≥åªí≠À“πâÕ¬ ∑”„Àâ¡’¢âÕ¡Ÿ≈À√◊Õ§à“ ∂‘μ‘‰¡à
‡æ’¬ßæÕ∑’Ë®–π”¡“„™â„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈·≈– √ÿª‡Àμÿº≈¢Õß°“√‰¥â¡“¢Õß¢âÕ √ÿªÀ√◊Õ¢âÕ§«“¡§“¥°“√≥å
‚¥¬°“√‡¢’¬π √ÿª·≈–μ√«® Õ∫§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“π—Èπ π—°‡√’¬π √ÿª§”μÕ∫ ‚¥¬‰¡à‰¥âπ”¢âÕ¡Ÿ≈
À√◊Õ§à“ ∂‘μ‘„π¥â“π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈¡“„™âª√–°Õ∫‡Àμÿº≈„π°“√§âπÀ“§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“À√◊Õ
‡≈◊Õ°«‘‡§√“–Àå®“°§à“ ∂‘μ‘‡æ’¬ß§à“‡¥’¬« ‡™àπ √æ’ π—°‡√’¬π‡ªÑ“À¡“¬ ¡’¢âÕ¡Ÿ≈À√◊Õ§à“ ∂‘μ‘‰¡à‡æ’¬ßæÕ∑’Ë®–π”
¡“„™â„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈·≈– √ÿª‡Àμÿº≈¢Õß§”μÕ∫ ¥—ß√Ÿª∑’Ë 6 ™à«ß∑’Ë 1

„π™à«ß∑’Ë 2 §“∫‡√’¬π∑’Ë 7 °‘®°√√¡ ç ¡ÿπ‰æ√≈¥‰¡‡°√πé ®“°°“√«‘‡§√“–Àå√Ÿª·∫∫°“√π”
‡ πÕ¢âÕ¡Ÿ≈∑’Ëπ—°‡√’¬π‡≈◊Õ°„™â æ∫«à“ π—°‡√’¬π à«π„À≠à‡¢’¬π √ÿª§”μÕ∫·≈–μ√«® Õ∫§”μÕ∫¢Õß
 ∂“π°“√≥åªí≠À“‰¥â¡“°¢÷Èπ (√âÕ¬≈– 40 ¢Õß®”π«ππ—°‡√’¬π∑—ÈßÀ¡¥) ‡™àπ Õ“∑‘μ¬å π—°‡√’¬π°≈ÿà¡‡ªÑ“À¡“¬
‡¢’¬π √ÿª§”μÕ∫·≈–μ√«® Õ∫§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“‰¥â∂Ÿ°μâÕß ‚¥¬· ¥ß°“√μ√«® Õ∫§”μÕ∫
®“°°“√«‘‡§√“–Àå√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈√Ÿª·ºπ¿Ÿ¡‘·∑àß¡“„™âª√–°Õ∫‡Àμÿº≈„π°“√§âπÀ“§”μÕ∫¢Õß
 ∂“π°“√≥åªí≠À“ ¥—ß√Ÿª∑’Ë 6 ™à«ß∑’Ë 2

„π™à«ß∑’Ë 3 §“∫∑’Ë 11 °‘®°√√¡ ç‡ ◊Õ¥”... “¬≈—∫·Ààßæß‰æ√é ´÷Ëß‡ªìπ°‘®°√√¡∑’ËμâÕß°“√„Àâ
π—°‡√’¬πæ¬“°√≥å·π«‚πâ¡¢Õß®”π«πª√–™“°√‡ ◊Õ¥”√–À«à“ßª√–‡∑»‰∑¬·≈–ª√–‡∑»æ¡à“„πÕπ“§μ æ∫«à“
π—°‡√’¬π à«π„À≠à¡’§«“¡æ¬“¬“¡‡¢’¬π √ÿª§”μÕ∫·≈–μ√«® Õ∫§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“‰¥â¡“°¢÷Èπ
(√âÕ¬≈– 60 ¢Õß®”π«ππ—°‡√’¬π∑—ÈßÀ¡¥) ‡™àπ μ–«—π π—°‡√’¬π°≈ÿà¡‡ªÑ“À¡“¬ ‡¢’¬π √ÿª§”μÕ∫·≈–· ¥ß
°“√μ√«® Õ∫§”μÕ∫®“°°“√«‘‡§√“–Àå√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈√Ÿª°√“ø‡ âπ¡“„™âª√–°Õ∫‡Àμÿº≈„π°“√
§âπÀ“§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“ ¥—ß√Ÿª∑’Ë 6 ™à«ß∑’Ë 3
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 √ÿª·≈–Õ¿‘ª√“¬º≈
1. °“√æ—≤π“·≈–À“ª√– ‘∑∏‘¿“æ°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π

°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“ ”À√—∫π—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3
„π°“√æ—≤π“°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π

°“√·°âªí≠À“·≈–À“ª√– ‘∑∏‘¿“æ¢Õß‡§√◊ËÕß¡◊Õ„π§√—Èßπ’È æ∫«à“ ª√– ‘∑∏‘¿“æ¢Õß°‘®°√√¡°“√‡√’¬π°“√ Õπ
∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“ ”À√—∫π—°‡√’¬πÀâÕß‡√’¬πæ‘‡»…«‘∑¬“»“ μ√å
™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ¡’ª√– ‘∑∏‘¿“æ Ÿß°«à“‡°≥±å 60/60 ‚¥¬¡’§à“‡©≈’Ë¬ 71.20/71.18 · ¥ß«à“ °‘®°√√¡
°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“ ”À√—∫π—°‡√’¬πÀâÕß‡√’¬π
æ‘‡»…«‘∑¬“»“ μ√å™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ¡’ª√– ‘∑∏‘¿“æ‡ªìπ‰ªμ“¡‡°≥±å 60/60 ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°°‘®°√√¡
°“√‡√’¬π°“√ Õπ∑’ËºŸâ«‘®—¬ √â“ß¢÷Èπ ‰¥â √â“ß®“°°“√»÷°…“ ¿“æ°“√‡√’¬π°“√ Õπ ∂‘μ‘∑’Ë‡°’Ë¬«°—∫°“√„Àâ‡Àμÿº≈
‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ‡æ◊ËÕ· «ßÀ“·π«∑“ß„π°“√æ—≤π“°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë
‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ Õ’°∑—Èß¬—ß∑”°“√»÷°…“°√Õ∫·π«§‘¥°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘

√Ÿª∑’Ë 6 °“√‡¢’¬π √ÿª§”μÕ∫·≈–μ√«® Õ∫§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“¢Õßπ—°‡√’¬π (√æ’ ·≈–μ–«—π) „π
™à«ß∑’Ë 1-3 μ“¡≈”¥—∫

™à«ß∑’Ë 1 „Àâπ—°‡√’¬π √ÿª§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“
‚§â™§«√‡≈◊Õ°¿—  √‡ªìπμ—«·∑π ‡π◊ËÕß®“°¡’§à“‡©≈’Ë¬‡«≈“„π°“√«‘ËßπâÕ¬∑’Ë ÿ¥

‡®π 14.90
«“ π“ 14.90
‡√«¥’ 15.08
¿—  √ 14.77

™à«ß∑’Ë 2 „Àâπ—°‡√’¬π √ÿª§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“
¿—  √‡√Á« ÿ¥¥Ÿ®“°¢âÕ¡Ÿ≈∑’ËÀ“¡“

™à«ß∑’Ë 3 10. ®“°·π«‚πâ¡¢Õß¢âÕ¡Ÿ≈®”π«πª√–™“°√‡ ◊Õ¥”√–À«à“ßª√–‡∑»‰∑¬·≈–ª√–‡∑»æ¡à“
À“°μâÕß°“√æ¬“°√≥å·π«‚πâ¡¢Õß¢âÕ¡Ÿ≈®”π«πª√–™“°√‡ ◊Õ¥”√–À«à“ßª√–‡∑»æ¡à“„πªï
æ.». 2595 ®–‡ªìπÕ¬à“ß‰√
„Àâ x = 1595
·∑π§à“ x „π¢âÕ§«“¡§“¥°“√≥å
æ¡à“ ‰∑¬

Y1 = 11x-28,073 y1 = 11.6x - (x-29,627
= 11 (1595)-88,073 = 11 (2595)-29,627
= 479 = 475

‰∑¬¡’·π«‚πâ¡®–¡’ª√–™“°√‡ ◊Õ¥”¡“°°«à“æ¡à“
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¢Õß‚®π å·≈–§≥– [4] ‡æ◊ËÕ»÷°…“≈—°…≥–°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ Õ—π®–‡ªìπ·π«∑“ß°“√ª√–‡¡‘πº≈·≈–
°“√„Àâ§–·ππ√Ÿ∫√‘° (Rubric Scoring) ´÷Ëß°√Õ∫·π«§‘¥π’È “¡“√∂™à«¬ ◊∫§âπ≈—°…≥–æƒμ‘°√√¡°“√„Àâ
‡Àμÿº≈‡™‘ß ∂‘μ‘·≈–®—¥°≈ÿà¡§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢ÕßºŸâ‡√’¬π‰¥â·≈–‰¥âºà“π°“√μ√«® Õ∫®“°
ºŸâ‡™’Ë¬«™“≠ ª√—∫ª√ÿß·°â‰¢∑—Èß„π¥â“π§«“¡‡∑’Ë¬ßμ√ß‡™‘ß‡π◊ÈÕÀ“ §«“¡‡À¡“– ¡¢Õß¿“…“∑’Ë„™â ·≈–§«“¡
™—¥‡®π¢Õß¢âÕ§«“¡ ‡æ◊ËÕ„Àâ‡°‘¥§«“¡‡À¡“– ¡·≈–‡°‘¥ª√–‚¬™πå Ÿß ÿ¥„π°“√π”‰ª„™â  Õ¥§≈âÕß°—∫ß“π
«‘®—¬¢Õß ÿ∏‘π—π∑å ∫ÿ≠æ—≤π“¿√≥å [7] ∑’Ë‰¥â¡’°“√«“ß·π«∑“ß„π°“√æ—≤π“°√–∫«π°“√®—¥°“√‡√’¬π√Ÿâ‡æ◊ËÕ
 àß‡ √‘¡°“√§‘¥‡™‘ß§≥‘μ»“ μ√å ”À√—∫π—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 4 ‚¥¬‡√‘Ë¡μâπ®“°°“√°”Àπ¥°√Õ∫
·π«§‘¥ ”À√—∫°“√æ—≤π“°√–∫«π°“√®—¥°“√‡√’¬π√Ÿâ‡æ◊ËÕ àß‡ √‘¡°“√§‘¥‡™‘ß§≥‘μ»“ μ√å®“°°“√ —ß‡§√“–Àå
‡Õ° “√·≈–ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß ‡æ◊ËÕ¬°√à“ß°√–∫«π°“√®—¥°“√‡√’¬π√Ÿâ ‚¥¬π”‰ª„ÀâºŸâ‡™’Ë¬«™“≠∑“ß¥â“π
§≥‘μ»“ μ√å»÷°…“·≈–°“√®—¥°“√‡√’¬π√Ÿâ§≥‘μ»“ μ√åª√–‡¡‘π§«“¡‡À¡“– ¡¢Õß°√–∫«π°“√‡√’¬π√Ÿâ ·≈â«π”
¢âÕ‡ πÕ·π–¡“ª√—∫ª√ÿß·°â‰¢®π‰¥â√à“ß°‘®°√√¡∑’Ëæ—≤π“¢÷Èπ¡“‰ª„™â„π°“√∑¥≈Õß¿“§ π“¡‰¥âμàÕ‰ª ·≈–®‘≥¥‘…∞å
≈ÕÕªí°…‘≥ [8] ∑’Ëæ—≤π“À≈—° Ÿμ√‡√¢“§≥‘μ«‘¬ÿμ ”À√—∫π—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“μÕπª≈“¬∑’Ë¡’º≈ —¡ƒ∑∏‘Ï
∑“ß°“√‡√’¬π Ÿß∑’Ë¥”‡π‘π°“√æ—≤π“À≈—° Ÿμ√Õ¬à“ß‡ªìπ√–∫∫ ¥â«¬°“√»÷°…“·≈–«‘‡§√“–Àå¢âÕ¡Ÿ≈æ◊Èπ∞“π∑’Ë
®”‡ªìπ ”À√—∫°“√æ—≤π“À≈—° Ÿμ√ ºà“π°“√ª√–‡¡‘π·≈–ª√—∫ª√ÿßμ“¡¢âÕ‡ πÕ·π–¢ÕßºŸâ‡™’Ë¬«™“≠°√–∑—Ëß‰¥â
À≈—° Ÿμ√∑’Ë¡’ª√– ‘∑∏‘¿“æ

2. §«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘
π—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ∑’Ë‡√’¬π¥â«¬°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂

„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“ ¡’§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ Ÿß°«à“√âÕ¬≈– 60 ¢Õß
§–·ππ‡μÁ¡ ¡’®”π«π¡“°°«à“√âÕ¬≈– 60 ¢Õß®”π«ππ—°‡√’¬π∑—ÈßÀ¡¥ ∑’Ë√–¥—∫π—¬ ”§—≠ .05 ∑—Èßπ’ÈÕ“®‡π◊ËÕß
¡“®“°°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’ËºŸâ«‘®—¬ √â“ß¢÷Èπ ‰¥â √â“ßμ“¡·π«§‘¥¢Õß°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë¡ÿàß‡πâπ
°“√‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“ ´÷Ëß‡ªìπ°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë
π—°‡√’¬π‰¥â‡√’¬π√Ÿâ°√–∫«π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“ ÷́Ëß„π¢≥–∑’Ë≈ß¡◊ÕªØ‘∫—μ‘°‘®°√√¡ π—°‡√’¬π
®–‰¥âΩñ°Ωπª√– ∫°“√≥å„π°“√·°âªí≠À“®“° ∂“π°“√≥åªí≠À“„π™’«‘μ®√‘ß ´÷Ëß·μà≈–ªí≠À“π—°‡√’¬π®–μâÕß
∑”§«“¡‡¢â“„®ªí≠À“ · ¥ß¢âÕ¡Ÿ≈·≈–Õ∏‘∫“¬‡Àμÿº≈ §âπÀ“§«“¡ —¡æ—π∏åÀ√◊Õ·π«‚πâ¡¢Õß¢âÕ¡Ÿ≈ ‡æ◊ËÕ∑”„Àâ
‡°‘¥¢âÕ √ÿªÀ√◊Õ¢âÕ§«“¡§“¥°“√≥å¥â«¬·π«§‘¥∑“ß ∂‘μ‘·≈–¢âÕ¡Ÿ≈∑“ß ∂‘μ‘∑’Ë ¡‡Àμÿ ¡º≈ ∑—Èß¬—ß‰¥â¡’ à«π
√à«¡„π°“√‡√’¬π·∫∫√à«¡¡◊Õ μ≈Õ¥®π°“√¡’ à«π√à«¡„π°“√Õ¿‘ª√“¬°≈ÿà¡·≈–π”‡ πÕ¢âÕ √ÿªÀ√◊Õ¢âÕ§«“¡
§“¥°“√≥å¢Õßμπ‡Õß·≈–¢Õß°≈ÿà¡„π™—Èπ‡√’¬π  Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß¡“√å¬“μ‘ ‰Õ·¬¡ ∑’Ë‰¥â„Àâ§«“¡
 ”§—≠°—∫°“√æ—≤π“°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ ‚¥¬®—¥°‘®°√√¡°“√‡√’¬π°“√ Õπ„Àâ‡À¡“– ¡°—∫π—°‡√’¬π
‡ªìπ°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡πâπ°√–∫«π°“√Õ¬à“ß‡ªìπ≈”¥—∫¢—ÈπμÕπ ª√–°Õ∫¥â«¬ ∂“π°“√≥åªí≠À“
„π™’«‘μª√–®”«—π ¡ÿàß‡πâπ„Àâ‡°‘¥°“√Õ¿‘ª√“¬ªí≠À“√à«¡°—π®“°·π«§”∂“¡À√◊Õ§”μÕ∫ ¡’°“√π”‡ πÕ ·≈°‡ª≈’Ë¬π
§«“¡§‘¥‡ÀÁπ·≈–·π«§‘¥∑’ËÀ≈“°À≈“¬√–À«à“ß ¡“™‘°„π°≈ÿà¡ ´÷Ëß„π°“√¥”‡π‘π°‘®°√√¡æ—≤π“¡“®“°°“√„™â
 ∂“π°“√≥åªí≠À“ °“√‡™◊ËÕ¡‚¬ß§«“¡√ŸâÀ≈“¬Ê‡π◊ÈÕÀ“ °“√‡√’¬π√Ÿâ¥â«¬μπ‡Õß °“√ª√–‡¡‘πμ“¡ ¿“æ®√‘ß·≈–
°“√‡√’¬π·∫∫√à«¡¡◊Õ ´÷Ëßπ—∫‡ªìπ‡®μπ“„π°“√®—¥°“√‡√’¬π√Ÿâ°“√„Àâ‡Àμÿº≈∑“ß§≥‘μ»“ μ√å·≈– ∂‘μ‘ Õ’°∑—Èß¬—ß
 Õ¥§≈âÕß°—∫Õ—¡æ√ ¡â“§πÕß [10] ∑’Ë°≈à“««à“ §«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈∑“ß§≥‘μ»“ μ√å¢Õßπ—°‡√’¬π
®–æ—≤π“¢÷Èπ‰¥â °√–∫«π°“√®—¥°“√‡√’¬π√Ÿâ∑’Ëæ—≤π“¢÷Èππ—ÈπμâÕß‡πâπ°√–∫«π°“√°≈ÿà¡ °“√¡’ªØ‘ —¡æ—π∏å√–À«à“ß
π—°‡√’¬π°—∫π—°‡√’¬π π—°‡√’¬π°—∫§√Ÿ ‡æ◊ËÕ„Àâπ—°‡√’¬π¡’‚Õ°“ „π°“√‰¥âÕ∏‘∫“¬·π«§‘¥¢Õßμπ‡Õß Ωñ°°“√„Àâ
‡Àμÿº≈„π√Ÿª°“√Õ∏‘∫“¬À√◊ÕÕ¿‘ª√“¬°≈ÿà¡ ∑”„Àâπ—°‡√’¬π‡ÀÁπ¡ÿ¡¡Õß„π°“√·°âªí≠À“ ·≈–°“√„Àâ‡Àμÿº≈∑’Ë
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·μ°μà“ß·≈–À≈“°À≈“¬®“°‡æ◊ËÕππ—°‡√’¬π§πÕ◊Ëπ Ê ™à«¬„Àâ‡°‘¥°“√·≈°‡ª≈’Ë¬π‡√’¬π√Ÿâ´÷Ëß°—π·≈–°—π ÷́Ëß‡ªìπ
·π«∑“ßÀπ÷Ëß∑’Ë‡ √‘¡ √â“ß ¡√√∂π–∑“ß§≥‘μ»“ μ√å¥â“π°“√„Àâ‡Àμÿº≈¢Õßπ—°‡√’¬π

3. æƒμ‘°√√¡„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3
®“°°“√«‘‡§√“–Àåß“π‡¢’¬π¢Õßπ—°‡√’¬π„π°‘®°√√¡°“√‡√’¬π°“√ Õπ º≈°“√ —ß‡°μ¢ÕßºŸâ«‘®—¬

·≈–ºŸâ™à«¬«‘®—¬‡°’Ë¬«°—∫°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ∑’Ë‡ªìπ°≈ÿà¡
‡ªÑ“À¡“¬·≈–º≈°“√ —¡¿“…≥å‡°’Ë¬«°—∫°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ æ∫«à“ „π™à«ß·√°π—°‡√’¬π à«π„À≠à¬—ß‰¡à
 “¡“√∂«‘‡§√“–Àå¢âÕ¡Ÿ≈ ‡æ◊ËÕÀ“§«“¡ —¡æ—π∏å√–À«à“ß¢âÕ¡Ÿ≈ ‡π◊ËÕß®“°√–∫ÿ¢âÕ¡Ÿ≈∑’Ë ”§—≠¢Õß ∂“π°“√≥å
ªí≠À“‰¥â‡æ’¬ß∫“ß à«π ‰¡à§√Õ∫§≈ÿ¡°≈ÿà¡¢âÕ¡Ÿ≈∑’Ë°”Àπ¥¡“„Àâ √«¡∂÷ß°“√ √â“ß¢âÕ§«“¡§“¥°“√≥å„Àâ¡’
§«“¡‡À¡“– ¡À√◊Õ∂Ÿ°μâÕß°—∫ ∂“π°“√≥å¬—ß‰¡à¥’π—° ·μà‡¡◊ËÕπ—°‡√’¬π‰¥â√—∫°“√®—¥°‘®°√√¡°“√‡√’¬π°“√ Õπ
∑’Ë¡ÿàß‡πâπ°“√‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“Õ¬à“ßμàÕ‡π◊ËÕß·≈â« ·≈–¡’§√Ÿ
·π–π” °√–μÿâπ„Àâπ—°‡√’¬π· ¥ß‡Àμÿº≈ª√–°Õ∫°“√μ—¥ ‘π„®¢Õßπ—°‡√’¬π®“°°“√√«∫√«¡¢âÕ¡Ÿ≈„π
 ∂“π°“√≥åªí≠À“ ‡æ◊ËÕ„Àâπ—°‡√’¬π “¡“√∂¥”‡π‘π°“√·°âªí≠À“ π—°‡√’¬π®–· ¥ß„Àâ‡ÀÁπ∂÷ß°“√μ—¥ ‘π„®¢Õß
π—°‡√’¬π‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ  àßº≈„Àâπ—°‡√’¬π à«π„À≠à¡’æ—≤π“°“√„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¡“°¢÷Èπ
°≈à“«§◊Õ π—°‡√’¬π„™â‡«≈“¡“°¢÷Èπ„π°“√∑”§«“¡‡¢â“„®ªí≠À“ √–∫ÿ¢âÕ¡Ÿ≈∑’Ë‡°’Ë¬«¢âÕß°—∫ªí≠À“‰¥â¡“°¢÷Èπ
‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈‚¥¬√–∫ÿ«‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈·À≈àß¢âÕ¡Ÿ≈·≈–‡§√◊ËÕß¡◊Õ∑’Ë„™â‰¥â¡“°¢÷Èπ √–∫ÿ√Ÿª·∫∫
·≈–Õ∏‘∫“¬‡Àμÿº≈„π°“√‡≈◊Õ°√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈‰¥â¡“°¢÷Èπ ‚¥¬‡≈◊Õ°· ¥ß√Ÿª·∫∫°“√π”‡ πÕ
¢âÕ¡Ÿ≈®“°°“√ √â“ßμ“√“ß ·ºπ¿Ÿ¡‘·∑àß À√◊Õ°√“ø‡ âπ∑’Ë √ÿª¢âÕ¡Ÿ≈®“° ∂“π°“√≥åªí≠À“‰¥â∂Ÿ°μâÕß¡“°¢÷Èπ
π—°‡√’¬π‡¢’¬π§”Õ∏‘∫“¬· ¥ß°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈„π°“√§âπÀ“§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“ ‚¥¬· ¥ß°“√
‡ª√’¬∫‡∑’¬∫ √–∫ÿ·π«‚πâ¡®“°¢âÕ¡Ÿ≈ À√◊Õ§âπÀ“§”μÕ∫/¢âÕ§«“¡§“¥°“√≥å∑’Ë„™â¢âÕ¡Ÿ≈∑“ß ∂‘μ‘‰¥â™—¥‡®π¢÷Èπ
 Õ¥§≈âÕß°—∫¢âÕ¡Ÿ≈¡“°¢÷Èπ Õ’°∑—Èß‡¢’¬π √ÿª§”μÕ∫·≈–μ√«® Õ∫§”μÕ∫¢Õß ∂“π°“√≥åªí≠À“‰¥â∂Ÿ°μâÕß
¡“°¢÷Èπ ´÷Ëßæƒμ‘°√√¡∑’Ë‡°‘¥¢÷Èπ¥—ß°≈à“« Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß‚√´‘¥“Àå ∫Ÿ¥“¬“´“ ·≈–®Ÿ‰πμ‘ [11] ∑’Ë‰¥â
«‘‡§√“–Àå°√–∫«π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“μÕπª≈“¬ºà“π°“√·°âªí≠À“∑“ß ∂‘μ‘
´÷Ëß¡’¢âÕ§âπæ∫¥â“πæƒμ‘°√√¡°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ §◊Õ „π™à«ß·√°π—°‡√’¬π à«π„À≠à “¡“√∂§”π«≥À“§à“
°≈“ß∑“ß ∂‘μ‘‰¥â·μà‡≈◊Õ°„™â¢âÕ¡Ÿ≈‡æ’¬ß§à“‡¥’¬« ∑”„Àâ‰¡à “¡“√∂ √â“ß§«“¡ —¡æ—π∏å∑’Ë‡À¡“– ¡®“°
 ∂“π°“√≥åªí≠À“∑“ß ∂‘μ‘ ‡π◊ËÕß®“°π—°‡√’¬π‰¡à‰¥â√—∫°“√Ωñ°Ωπ„π°“√∑”§«“¡‡¢â“„®·π«§‘¥μ“¡¢âÕ¡Ÿ≈∑’Ë
°”Àπ¥¡“„Àâ¢Õß ∂“π°“√≥åªí≠À“∑“ß ∂‘μ‘ ·μà‡¡◊ËÕπ—°‡√’¬π‰¥âΩñ°Ωπ ∂“π°“√≥å‡æ‘Ë¡¢÷Èπ æ∫«à“„π°“√π”
‡ πÕ¢âÕ¡Ÿ≈π—°‡√’¬π‡≈◊Õ°√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈®“°°√“ø ·ºπ¿“æ Œ‘ ‚∑·°√¡·≈–·ºπ¿Ÿ¡‘·∑àß∑’Ë
 √ÿª¢âÕ¡Ÿ≈®“° ∂“π°“√≥åªí≠À“‰¥â‡À¡“– ¡¢÷Èπ·≈– Õ¥§≈âÕß°—∫º≈°“√«‘®—¬¢Õß‡«™ƒ∑∏‘Ï Õ—ß°π–¿—∑√¢®√ [12]
∑’Ë‰¥â»÷°…“§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õßπ—°‡√’¬π ÷́ËßÕ¬Ÿà∫πæ◊Èπ∞“π°√Õ∫·π«§‘¥°“√„Àâ‡Àμÿº≈
‡™‘ß ∂‘μ‘¢Õß‚®π å·≈–°√–∫«π°“√°≈ÿà¡ æ∫«à“ „π™à«ß·√°π—°‡√’¬π¢“¥§«“¡√Õ∫§Õ∫„π°“√Õà“π ‘Ëß∑’Ë‚®∑¬å
°”Àπ¥ ‰¡à “¡“√∂‡≈◊Õ°√Ÿª·∫∫„π°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ë‡À¡“– ¡‰¥â‡π◊ËÕß®“°‰¡à‡¢â“„®À≈—°°“√π”‡ πÕ
¢âÕ¡Ÿ≈·≈–· ¥ß‡Àμÿº≈¬—ß‰¡à Õ¥§≈âÕß°—∫¢âÕ¡Ÿ≈∑’Ë°”Àπ¥„Àâ®“° ∂“π°“√≥åªí≠À“ ·μà‡¡◊ËÕπ—°‡√’¬π‰¥â√à«¡°—π§‘¥
æ‘®“√≥“‰μ√àμ√ÕßÕ¬à“ß√Õ∫§Õ∫¥â«¬‡Àμÿº≈ ∑”„Àâπ—°‡√’¬π‰¥âΩñ°°“√„™â‡Àμÿº≈·≈–™à«¬„Àâπ—°‡√’¬π¡’§«“¡
 “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘‡æ‘Ë¡¢÷Èπ √«¡∑—Èß°“√‡ªî¥‚Õ°“ „Àâπ—°‡√’¬π‰¥â¡’‚Õ°“ ·°âªí≠À“‡°’Ë¬«°—∫
 ∂“π°“√≥å®√‘ß ¡’°“√π”¢âÕ¡Ÿ≈„π™’«‘μ®√‘ß¡“Õ∏‘∫“¬ª√–°Õ∫‡æ◊ËÕ¬◊π¬—π§”μÕ∫¢Õßμ—«‡Õß¥â«¬Õ—π‡ªìπ
·π«∑“ßÀπ÷Ëß„π°“√æ—≤π“§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘



«“√ “√«‘∑¬“»“ μ√å ¡»« ªï∑’Ë 36 ©∫—∫∑’Ë 2 ∏—π«“§¡ (2563) 245

¢âÕ‡ πÕ·π–
1. ¢âÕ‡ πÕ·π–„π°“√π”‰ª„™â

1.1 „π¢≥–∑’Ëπ—°‡√’¬π‡≈◊Õ°· ¥ß√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈„π·∫∫μà“ßÊ ¢Õß ∂“π°“√≥å
ªí≠À“ §√Ÿ§«√„Àâπ—°‡√’¬πæ¬“¬“¡«‘‡§√“–Àå√Ÿª·∫∫°“√π”‡ πÕ¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ª‰¥â„π ∂“π°“√≥åªí≠À“ ‡æ◊ËÕ
‡≈◊Õ°„™â√Ÿª·∫∫°“√π”‡ πÕ∑’Ë‡À¡“– ¡∑’Ë ÿ¥·≈–„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ §√Ÿ§«√°√–μÿâπ„Àâπ—°‡√’¬π‡ÀÁπ∂÷ß
§«“¡ ”§—≠¢Õß·π«‚πâ¡®“°¢âÕ¡Ÿ≈‡æ◊ËÕ„Àâπ—°‡√’¬π “¡“√∂‡¢’¬π¢âÕ§«“¡§“¥°“√≥å‰¥â∂Ÿ°μâÕß™—¥‡®π¬‘Ëß¢÷Èπ

1.2 „π°“√æ—≤π“°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√„Àâ‡Àμÿº≈‡™‘ß
 ∂‘μ‘ºà“π°“√·°âªí≠À“ ‡πâπ„Àâπ—°‡√’¬π‡º™‘≠ªí≠À“À√◊Õ ∂“π°“√≥å∑“ß ∂‘μ‘∑’Ë§√Õ∫§≈ÿ¡¢âÕ¡Ÿ≈®√‘ß ‚¥¬§√Ÿ¡’
∫∑∫“∑„π°“√·π–·π«∑“ß·≈–°√–μÿâπ„Àâπ—°‡√’¬π· ¥ß‡Àμÿº≈ª√–°Õ∫°“√μ—¥ ‘π„®¢Õßπ—°‡√’¬π®“°°“√
√«∫√«¡·≈–°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ‡æ◊ËÕ„Àâπ—°‡√’¬π “¡“√∂¥”‡π‘π°“√·°âªí≠À“ π—°‡√’¬π®–· ¥ß„Àâ‡ÀÁπ∂÷ß°“√
μ—¥ ‘π„®Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ ¥—ßπ—Èπ§√ŸμâÕß¡’°“√«“ß·ºπ™à«ß‡«≈“∑’Ë®”‡ªìπμâÕß°√–μÿâπ μâÕß™’È·π–„π°√≥’∑’Ë
®”‡ªìπ„π™à«ß‡«≈“∑’Ë‡À¡“– ¡

2. ¢âÕ‡ πÕ·π– ”À√—∫°“√«‘®—¬§√—ÈßμàÕ‰ª
2.1 §«√¡’°“√»÷°…“º≈°“√®—¥°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√

„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“ ‡æ◊ËÕπ”‰ªª√—∫„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√«“ß·ºπ°“√®—¥°“√‡√’¬π°“√
 Õπ ∂‘μ‘·≈–∫Ÿ√≥“°“√‡π◊ÈÕÀ“ ∂‘μ‘„π√–¥—∫∑’Ë Ÿß¢÷Èπ„Àâ Õ¥§≈âÕß°—∫√–¥—∫°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘¢Õß
π—°‡√’¬π·≈–‡æ◊ËÕ„™â‡ªìπ·π«°“√æ—≤π“„ÀâºŸâ‡√’¬π‡°‘¥°“√æ—≤π“°“√„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘‰¥â

2.2 §«√¡’°“√»÷°…“º≈°“√®—¥°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’Ë‡ √‘¡ √â“ß§«“¡ “¡“√∂„π°“√
„Àâ‡Àμÿº≈‡™‘ß ∂‘μ‘ºà“π°“√·°âªí≠À“∑’Ë¡’°≈ÿà¡§«∫§ÿ¡

°‘μμ‘°√√¡ª√–°“»
ºŸâ«‘®—¬¢Õ¢Õ∫æ√–§ÿ≥ ¥√.√ÿàßøÑ“ ®—π∑å®“√ÿ¿√≥å ·≈– ºŸâ™à«¬»“ μ√“®“√¬å ¥√.∑√ß™—¬ Õ—°…√§‘¥

‡ªìπÕ¬à“ß Ÿß ”À√—∫§”ª√÷°…“·π–π” ·≈–ß“π«‘®—¬π’È‰¥â√—∫°“√ π—∫ πÿπ®“°‚§√ß°“√æ—≤π“Õ“®“√¬å·≈–
∫ÿ§≈“°√ ”À√—∫ ∂“∫—πÕÿ¥¡»÷°…“ „π‡¢μæ—≤π“‡©æ“–°‘®®—ßÀ«—¥™“¬·¥π¿“§„μâ ¡À“«‘∑¬“≈—¬π√“∏‘«“ 
√“™π§√‘π∑√å ®“° ”π—°ß“π§≥–°√√¡°“√°“√Õÿ¥¡»÷°…“ ( °Õ.)

‡Õ° “√Õâ“ßÕ‘ß
1. Sornchai, S. (2014). Logical Thinking of Preschool through Scientific Basic Skill Activity.

Journal of Graduate School Suan Dusit University, 10(3), 368-378. (in Thai)
2. Garfield, J. (2002). The Challenge of Developing Statistical Reasoning. Journal of

Statistics Education, 10(3), 1-12.
3. Regnier, J. & Kuznetsova, E. (2014). Teaching of Statistics: Formation of Statistical

Reasoning. In The XXV Annual international academic conference, language and
culture(p.99-103). Russian : National Research Tomsk State University.



SWU Sci. J. Vol. 36 No. 2 (2020)246

4. Jones, G. A., Langrall, C. W., Mooney, E. S., & Thornton, C. A. (2004). The Challenge of
Developing Statistical Literacy,Reasoning and Thinking. USA. Kluwer Academic Publisher.
p. 97.

5. Garfield, J & Gal, I. (1999). Developing Mathematical Reasoning in Grades k12 : 1999
yearbook. Reston, Va. National Council of Teachers of Mathematics. p. 207-210.

6. Wilson, J. W., Femandez, M. L., & Hadaway, N. (1993). Mathematics Problem Solving. In
Research Ideas for the Classroom: High School Mathematics. Wilsom, P. S. New York.
Macmillan Publish Company. p. 57-78 .

7. Boonpattanaporn, S. (2015). The development of learning management to enhance
mathematical thinking for secondary students. Journal of Industrial Education, 9(2),
109-122. (in Thai)

8. Laorpaksin, J. (2007). The Development of Discrete Geometry Curriculum for Upper
Secondary Students with High Mathematics Achievement. Journal of Education Research
Faculty of Education, Srinakharinwirot University, 2(1), 70. (in Thai)

9. Maryati, I. (2017). Upgrading Statistical Reasoning Ability Junior High School Students
Through Contextual Teaching And Learning. In International Conference on Mathematics:
Education, Theory, and Application (ICMETA) Proceeding ICMETA, Malaysia : Universiti
Utara Malaysia. p. 101-107.

10. Makanong, A. (2016). The mathematics skills and processes : Development for progress.
3rd Edition. Bangkok. Chulalongkorn University Book Centre. p. 50. (in Thai)

11. Rosidah., Budayasa, I. K., & Juniati, Dui. (2018). An Analysis of Statisticals Reasoning
Process of High School Students in Solving the Statistics Problem. Journal of Physics
Conference Series. 1028(1), 1-5.

12. Angganapattarakajorn, V. (2008). A Study of Statistical Reasoning Ability for Upper
Primary Students. Journal of Education (Burapha University). 21(2), 9-22. (in Thai)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


